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FOREWORD

It has been 21 years since the Department of Water Resources published
the comprehensive ground water quality investigation, Bulletin 74-3, "Water
Well Standards, Del Norte County"”. During the interim period, a number of
wells have been sampled and measured in Del Norte County to monitor major
ground water basin changes. In 1985, that monitoring grid consisted of seven
wells measured twice a year for water levels and five wells sampled once a year
for water quality.

This study was undertaken to expand our knowledge of the geologle and
hydrologic conditions that exist in the Smith River Plain Basin, determine the
availability of ground water and its quality, and re—evaluate the monitoring
wells to ensure that the wells are the most representative of basin conditioms.

The report concludes that, except for localized impairment, ground
water in the Smith River Plain Ground Water Basin is of excellent quality and
is suitable for most beneficial uses. Ground water is unconfined throughout
the basin and therefore relatively unprotected from surface contamination,
Discharge of wastes and use of toxle materials need to be carefully controlled
to prevent pollution. It also concludes that updated and expanded water
quality and water level monitoring grids should be implemented, The report
recommends that existing well sealing standards be enforced, especially in

areas where toxic materials are used.

Wa S. Gentry, Chief
Northern District

iii






FOREWORD + v 4 v ¢ v ¢ &« o
CONVERSION FACTORS . . . . . .
ORGANIZATION . . &+ ¢ « « & « &
INTRODUCTION ., . . o « & & « &

Area of Investigatioen . .
Purpose and Scope . . . .
Methods . . « + « « + &+ &
Previous Studies . . . . .

REGIONAL GEOLOGY . . + . . . .
HYDROGEOLOGY . « v « o o & + &

Principles of Ground Water

CONTENTS

LI )

Hydrology

Ground Water Occurrence . . . .

Ground Water Movement

Non~Water-Bearing Formations . . . . -

Bedrock Series . ., .
5t. George Formation
Water—-Bearing Formations .
Battery Formation . .

River Terrace Deposits

Alluvial Fan Deposits
Dune Sand . . . . . .
Floodplain Deposits
Ground Water Hydrology . .
Direction of Movement

L A}

L )

s+ & & s s

e ® & *

. e o+ e .

+ & 9 s a

Ground Water Fluctuations . . .

Ground Water Use . . . . .

WATER QUALITY . & & ¢ & ¢ o« &

Water Quality Criteria . .

Domestic and Municipal Water

*+ * = = &

Sup

Agriculture Water Supply . . .
Water Quality Characteristies . . .

Alkalinity and pH . .
Chlorides . « « + .
Sulfates . . . . . .
Hardness . « « » « «

Sodium Adsorption Ratio . . . .

Boron . « « o« o o o« &«
Nitrate . +« « + ¢ o
Suitability for Beneficlal

SUMMARY OF FINDINGS . .
CONCLUSIONS . . « . . .
RECOMMENDATIONS . . . .
REFERENCES . . « « « .« &

Use . + .
* L] -* L] -+

piy

Page

1il



o ~N oy e N

=
(=)

Page
FIGURES

Location of Smith River Plain Ground Water Basin . . . . « « + « &

Location of Moenitored Wells . . . ¢ ¢ + 4 & o ¢ o o s s o + « = =« =

Smith River Plain Geomorphic Groups . . . + & « « « « 4 ¢ ¢ &+ s & & 8
Occurrences of Ground Water . . . &4 ¢ + & o = o o° o s & ¢ « & o « 12
Cone of Depression Caused by Pumping Wells . . . ¢« « &« ¢« & & & » & 14
Effects of Interference Between Two Pumping Wells . . . . « .« + + & 14
Elevation of Water in Wells, Spring 1987 . . . . .« « ¢« « ¢« v « « & 22
Generalized Geologlc Cross Section of the Smith River Plain . . . . 24
Smith River Plain Hydrographs, 1967-1987 . . . . ¢ ¢« ¢« o« o« & « « & 26
Smith River Plain Hydrographs, 1986-1987 . . . + +« & + « « ¢« « « . 27
TABLES
Estimated Annual Water Use .+ & « 4 o o o o o o 2 s o o o« = o = s o 28
Maximum Contaminant Levels - Inorganiec Chemicals . . . . . . . . . 32
Maximum Contaminant Levels — Organic Chemicals . . . . « + &« « « & 32
Limiting Concentrations for Fluoride . « « o o o « « o o s o o 2 33
Consumer Acceptance Limits - Secondary Drinking Water Standards . . 33
Mineralization - Secondary Drinking Water Standards . . . . . . . . 33
Agricultural Water Supply Criteria . . . « & ¢ ¢ ¢ « & o & « » & 35
PHOTOS
St. George Formation showing seepage at upper contact . « « o« o » o 17
Joint sets in S5t. George FOrMALLON o v v o o o v o o o o o o o o 17
Battery Formation overlying St. George Formation . . . « + + « . . 18
Typlcal rock size and sorting in Fort Dick river terrace . . . . . 19
APPENDICES
Well Numbering SYStem . . . . & o 4 4 o & o o s s s o o s o s o o s 49
Well Qualification and Water Character . . « 4 ¢ v ¢ ¢ o ¢ o o o & 53
Ground Water Level MeaSurements . . o s« « o o o s s » o s s & « o & 57
Mineral Analysis of Ground Water . . « « ¢ &+ o o o o s ¢ ¢ o & & 67
Minor Element Analysis . & o & ¢ 4 ¢ 4o o o o 24 = o o o 5 s o & « » 119

Water Quality Guidelines for Agriculture e e b e e e e e e 129

vi



State of Caiifornia
GEQORGE DEUKMEJIAN, Governor

The Resources. Agency
GORDON K. VAN VLECK, Secretary for Resources

Department of Water Resources
DAVID N. KENNEDY, Dirsctor

JOHN P. CAFFREY ROBERT G. POTTER ROBERT E. WHITING
Deputy Director Deputy Director . Deputy Director
SALLE §. JANTZ SUSAN N. WEBER
Assistant Director Chief Counsel

NORTHERN DISTRICT
Red Bluff

WaYnE 5. GBI Ty .o i it ittt i e e e e Chief
RObErt F. CLlawsSom ...ttt ittt et ettt et et e ae Chief, Planning Branch

This report was prepared under the direction of:

Ralph G. Scott ... ... it Chief, Geoleogy and Ground Water Section
by

Jack R, MCMillan . ... .cin ittt it e anns Associate Engineering Geologist

Lee R. GIDSON .. it ittt i i sienr s Water Resources Engineering Associate

Assisted by

Harold Cudd . ... . . i it et ittt et Water Resources Technician II
Earl HanSOm . ..ottt ittt e e Assistant Engineer Water Resources
Clifford D. Maxrwell ... ... ... ittt ittt it eiarnns Senior Delineator
Shawn G, ThomAas .. .. .. i it ittt ettt e et s e brafting Aid II
Helen M. CheW .. ...ttt ittt et ittt ettt et ees Office Technician
JUNe M. Danield ...ttt it it it e e e e e e Office Technician
Diane M. MCGIIl .. .. . vttt sttt i r i Executive Secretary I

The Regional Water Quality Control Board staff helped run seismic lines and
measured water levels throughout the study period. The County Department of Pub-
lic Works began monthly water level monitoring in May 1987 and will continue for
at least the coming year.

vii






INTRODUCTION

This ground water update was undertaken to expand our knowledge of the
geologic and hydrologic conditions that exist in the Smith River Plain basin
and to determine the availability of ground water and its quality. This report
presents data and interpretations that will provide a better basis for
decisions related to the protection, development, and use of the valuable water
resources of this basin.

Area of Investigation

The Smith River Plain Ground Water Basin is in Del Norte County in the
extreme northwest cormer of California (Figure 1). The plain 1s bordered by
the Pacific Ocean on the west and the foothills of the California Coast Ranges
on the east. The plain has an area of about 110 square miles, with a north-
south length of about 20 miles and a maximum width of about 6 miles. This area
is subrectangular in shape, pinching out to the south against the steep scarp
of the mountainous headland. The north end of the plain marrows abruptly at
the mouth of Smith River to a marine terrace less than one mile wide that
continues north into Oregon. The Smith River crosses the northern portion of
the plain near the town of Smith River.

Lake Earl, a shallow, brackish body of water, occuples nearly
2,100 acres near the central portion of the Smith River Plain. This lake is
intermittently connected to the Pacific Ocean via a narrow neck of water and
Lake Talawa. It is subject to periodic flooding from surface water rumoff and
during drier months is sustained by ground water discharge.

Crescent City, the largest city in the county, has a population of

2,960 with a suburban population of about 6,800. Within the plain, about
5,700 acres are presently irrigated for 1lily bulbs and pasture.

Purpoge and Scope

Many rural communities are experiencing inadequate water supply and
water quality and sewage-disposal problems. Also, they lack basic data on
their area's water resources and often have neither the finances nor the ataff
to develop these data on a regional scale. To help these rural areas, the
State has been providing the Department of Water Resources with funding to
conduct this type investigation.

Some water wells in the Smith River Plain's ground water basin contain
unacceptably high levels of two nematocides (aldicarb and 1,2~dichloropropane),
which were used in lily production until suspended in 1983 by the County
Agricultural Commissioner. In other areas of the basin, high nitrate levels
have been found in domestic wells, and waste disposal sites exist that may
represent threats to the local ground water resource,

This study, besides updating knowledge of the geology and hydrology of
the entire basin, will enable DWR to re-evaluate its basic data monitoring
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program. New water level and water quality wells may be added to ensure that
the monitoring 1s representative of basin conditions. Del Norte County needed
a bagic data report that would enable them to make sound planning decisions on
their future water development and waste discharge. In turn, they provided
staff assistance in gathering water-level and land-survey data. Concurrent
with our study, the California Reglonal Water Quality Control Board, North
Coast Region, (RWQCB) has been sampling wells and studying the soils near Smith
River to determine the extent and character of nematocide contamination.

They requested a geohydrology report in that portion of the basin. That report
will be completed in December 1987 under a $35,000 study partially funded by
EPA 2053 funds, administered by RWQCB, Santa Rosa.

Methods

Work on this investigation began in July 1985 with a literature survey
at the State Resources library and the Humboldt State University and Del Norte
County libraries, Monitorlng at that time consisted of seven water-level wells
measured twice a year and five water-quality wells sampled once a year., Most
of the wells were drilled in the 1950s or earlier and did not have Well
brillers Reports. Recent, complete Well Drillers Reports were selected from
our files, field located, and documented with official State numbers
(Appendices A and B). These located wells were used to monitor water levels
and water quality throughout the basin. Where drillers information was

lacking, nine seismic refraction lines were run to determine the depth to
bedrock.

In addition to the periodic water-level measurements, four continuous
water-level recorders were installed to track water-level changes. These
recorders have recently been moved to Lake Earl for an oangoing study in that
area. In the spring of 1987, water-level contours were drawn using 105
measured wells from throughout the basin and a measurement grid was selected
(see Figure 2). Standard mineral analyses were run on 2?9 well water samples
during the summer of 1986. Temperature, pH, and electrical conductivity (EC)
were run in the fleld at the time of collection. The samples were analyzed at
the Department's chemical laboratory at Bryte. These data, coupled with RWQCR
water-quality analyses made near Smith River, provide a good overview of the
ground water quality in the basin and were used to redesign our water-quality
. monitoring grid (Figure 2). All the new wells have been qualified according to
their producing strata and/or feormation (see Appendix B),

Previous Studies

In 1953, the U. S. Geological Survey (USGS) and California Division of
Water Resources made a reconnaissance study of the ground water conditlons of
the Smith River Plain. The results of that investigation were published in
USGS Water Supply Paper 1254, In 1966, at the request of Del Norte County, the
Department of Water Resources investigated water quality conditions in the
ground water throughout the County, This study was published as Bulletin 74-3,
"Water Well Standards, Del Norte County”. These two studies are the main back-
ground reports on the reglonal occurrence of ground water in the Smith River
Plain, The hydrogeologic reference material compiled during this study that



provided new informatlon came mainly from site Investigations connected with
the Del Norte County Prison studies (J. H. Klelnfelder and Associates) and a
hazardous waste site study near the county airport (Woodward-Clyde
Consultants). Both consulting firms provided written material, subsurface
information, and helpful discussions on the area's geology and hydrology.
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REGIONAT, GEOLOGY

The Smith River Plain ground water basin is in the extreme northwest
corner of the State (Figure 1). It 1s bordered on the west by the Pacific
Ocean and on the east by the California Coast Ranges.

The Smith River Plain is a large terrace consisting of the Battery and
St. George Formations overlying Franciscan Complex bedrock. The terrace is
partially covered by sand dunes and stream alluvium. It was formed by the
emergence of a shallow submarine platform during late Pleistocene time.
The western edge of the platform, from Point St. George north to the mouth of
Smith River, consists of a broad sand beach. From Point St. George south to
Crescent City, the platform is terminated by a 50-foot-high sea cliff above a
narrow beach. A similar beach and low sea cliff extend along the coastal strip
north of Smith River into Oregon. A broad sandy beach extends scutheast from
Crescent City to the base of the rugged headland at the southern tip of the
plain. :

The eastern side of the platform is bordered by a remarkably straight,
north-south escarpment forming the western front of the California Coast
Ranges. A recent fault study by J. H. Kleinfelder and Associates suggests this
escarpment may be a wave-cut erosional feature. However, they stated there is
not enough evidence to reject the previously mapped trace of the Del Norte
fault. At the town of Smith River, the mountaln front trends westward, forming
the northern boundary of the plain, except for the narrow coastal strip that
extends into Oregon.

The Smith River Plain can be divided into a bedrock series that
includes all rocks of pre-Tertiary age and a sedimentary series of Tertiary to
Quaternary age, which includes the principal water—bearing units. The bedrock
series consists of dense crystalline rocks of the Franciscan Complex that con-
tain no appreciable amount of ground water. This is overlain by the St. George
Formation, which also contains very little ground water. Small amounts of
ground water may be contained in and transmitted through joints and fractures
within these two formations. The younger sedimentary deposits, in contrast,
transmit water through interconnected pore spaces and may contain relatively
large amounts of ground water. These sedimentary depesits can be further sub-
divided into five geomorphic groups, based on their mode of deposition. These
groups are: (1) marine terraces, (2) river terraces, (3) floodplains, (4) sand
dunes, and (5) alluvial fans. Figure 3 shows the relative positions of the
various geomorphic groups as they appear on the Smith River Plain.

The marine terrace, composed of the Battery Formatiom, occuples most
of the southern half of the plain. Since emergence of the platform, the
surface of thils terrace has been considerably altered by stream erosion and
wind action. The most outstanding feature of this area is the series. of
northwesterly-trending roughly parallel, elongated sand ridges. They are about
500 feet wide at the base and rise 30 or 40 feet above the plain. The ridges
are relict sand dunes that formed at the end of the Pleistocene before vegeta-
tion covered the newly emerged surface. WNatural drainage 1s greatly impeded by
these ridges. Only Elk and Jordan Creeks have succeeded in cutting channels
through to the ocean and to Lake Earl, respectively. Marine terrace deposits,
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correlative with the Battery Formation, also occupy the narrow bench forming
the northern extension of the plain north of the moath of Smith River.

River terrace deposits were formed during the Pleistocene when the
ancestral Smith River and Rowdy Creek dumped floodplain and stream—-channel
deposits onto the plain from Fort Dick to the town of Smith River. Subsequent
elevation of the plain and renewed downcutting of streams left these deposits
with irregular terrace edges. The largest terrace, the Fort Dick terrace,
borders the southern margin of the Smith River floodplain. The boundary
between this terrace and the floodplain is marked by an abrupt escarpment as
high as 20 feet in places. Similar but smaller terraces occur north of Smith
River and along Rowdy Creek.

The Smith River has the most extensive floodplain in the area.
The floodplain is abcout half a mile wide east of Fort Dick and widens gradually
toward the west for about 4 miles, where it merges with the floodplain of Rowdy
Creek near the mouth of Smith River. The floodplain has a relatively flat and
featureless southward extension to Lake Earl along Talawa Slough. Elsewhere,
these deposits have irregular low swales containing standing water during part
of the year.

Recent sand dunes form a narrow strip about one mile wide from Point
S8t. George to the mouth of Smith River. These dunes, on the lee side of the
beach, form elongated ridges as much as 60 feet high with the long axis
oriented roughly northwest. Some of the dunes are actlve and are migrating to
the south, while others have been stabilized by vegetation. The sand dunes are
a barrier to surface runoff from the central part of the plain, resulting in
the formation of lake Earl and Lake Talawa.

Alluvial fans form the smallest geomorphic unit within the Smith River
Plain., The fans form a narrow, discontinuous apron of alluvial debris along
the base of the escarpment bounding the plain's eastern edge. The fans are
marked by a small change in slope at their base that gradually steepens toward
the base of the mountain front. They tend te fan out from the mouths of the
many small drainages or coalesce to form a larger fan.






HYDROGEQLOGY

This section provides background material on the principles of hydro-
geology and describes the aquifers and occurrence and movement of ground water
In the Smith River Plain.

The occurrence, movement, and fluctuations of ground water are deter-—
mined through analysis of water-level data from wells throughout a ground water
basin. The best data can be obtained only from qualified wells (wells with
logs and information on the placement of perforations in the casing), which are
perforated in a single stratum, These data can show both seasonal and long-
term changes in water levels. Historical records of water levels are helpful
in detecting trends in ground water storage in a basin. Appendix C is a list
of all water levels the Department has on file for the Smith River Plain.

Principles of Ground Water Hydrolegy

The movement of a drop of water from the time it enters the ground
to the time it emerges, either naturally or by being pumped from a well, is
controlled by underground conditions. Upon entering the ground, the water
moves downward through the zone of aeration and into the zone of saturation,
the upper surface of which is the water table. Figure 4 shows the occurrence
of ground water within these zones. In the upper zone, or zone of aeration,
most of the the Iintergranular spaces in the geologic materials are filled
partly with air and partly wirh water, and conditions may appreach saturation
due to infiltration of rainfall or irrigation water. Wells cannot produce
ground water from the zone of aeration. "Perched" ground water can occur in an
isolated saturated zone separated from the main body of ground water by a layer
of rock or clay that water cannot pass through.

In the lower zone, or zone of saturation, the intergranular spaces in
the underground materials are intercomnnected and filled with ground water.
Ground water exists In this zone under unconfined conditions, except where
there are widespread impervious layers that can trap water beneath them., There
is no evidence that any of the major aquifers in the Smith River Plain are
confined with ground water under pressure. They all can be recharged from
direct precipitation, surface runoff, or the ocean. The water table is the
upper surface of the water in the saturated zone and is approximately the level
to which water will rise in a well.

Ground water resources are replenished when water from precipitation,
streamflow, lrrigation, and other sources sinks inte the ground, and the area
into which it sinks is called a "recharge area"”. Recharge areas normally
include mountains, foothill slopes, and valley floors. Alluvial deposits on
valley floors that are hydrologlcally connected to rivers and streams are often
important recharge areas, These deposits are usually very permeable and allow
rapid infiltration. In coastal areas, permeable sediments in contact with sea
water may permit lateral movement of salt water into a ground water basin if
the water table i1s lowered by ground water extraction.

11
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Ground Water QOccurrence

Most of the materials that make up the earth’s outer crust have open
spaces that may contaln ground water. The openings range from minute pores in
clays and small cracks in rocks to large passages found in some basalt flows
and limestone areas. Porosity, or the percentage of empty space in a materlal,
dces not necessarily mean ground water can move through the material easily.

If the openings are very small or are not connected, water movement is
restricted and the materlal is sald to have a low permeability, even though its
porosity may be high, Thus materials of low permeability and high porosity,
such as clay, transmit little water to wells. In contrast, materials of high
permeability but somewhat lower porosity, such as mixtures of coarse gravel and
sand, can vield large amounts of ground water,

Impacts of Pumping

When a well is pumped, the water level around it is drawn down to form
an inverted cone with its apex at the well. This cone of depression in the
static water surface is shown in Figure 5, The size of the cone depends on how
much water is being pumped and how fast water can flow through the aquifer to
replenish the well, As pumping continues, the cone expands in depth and area
until it reaches equilibrium between pumping demand and aquifer yileld.

Where the amount of water pumped from an aquifer 1s greater than
aquifer yield, water levels will continue to decline. In areas where Intensive
development has taken place in ground water reservoirs, the cone of depression
of some wells will overlap with those of nelghboring wells, producing a
regional area of depression and lowering water levels. Figure 6 illustrates
the effects of this interference among pumping wells. The extent of interfer-
ence depends on the rate of pumping from each well, the spacing between wells,
and the hydraulic characteristics of the aquifer into which the wells are
drilled.

Ground Water Movement

General ground water movement in a ground water basin can be inter-
preted from maps that show lines of equal elevation of the static water table.
The maps indicate the direction of ground water movement, at right angles to
the contour lines, and water moves from the hilgher elevation contour to the
lower, or from areas of recharge to areas of discharge. Under typlcal water
table conditions, the slope of the water table and, therefore, the direction of
ground water movement are closely related to the slope of the land surface.
Under natural conditions, the rate of ground water movement in an aquifer is
usually slow, from a few feet to a few hundred feet per year. However, pumping
can create a temporary depression in the water table and change the direction
and rate at which ground water moves——toward the well instead of down the
natural gradient.

Often, physical barriers that impede the movement of ground water are
indicated by the patterns or aspacings of the ground water contours. The effect
of geologic faults on the movement of ground water can often be interpreted
from contour maps. Where a fault offsets a water-bearing layer, ground water
may be dammed, forming a higher water table on the recharge side, or may rise
along the fault zone and appear at the ground surface as springs.

13
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Non-Water-Bearing Formations

Within the Smith River Plain ground water basin, there are two rock
units, the bedrock series and the St. George Formation, where only minor
amounts of ground water cceur.

Redrock Séries

The Jurassic to Cretaceous age Franciscan Complex rocks form the
"basement™ of the Smith River Plain platform and the adjacent Northern Coast
Ranges. They consist of marine sedimentary rocks including sandstone, shale,
and minor amounts of chert, conglomerate, and greenstone. In general, the base-
ment rocks are slightly metamorphosed, poorly bedded, and complexly deformed.
These rocks weather rapidly and develop thick, clayey, residual soils on the
upland slopes.

The bedrock series underlies the plain south of Lake Earl at depths of
up to 300 feet beneath the surface (USGS, 1957). North of Lake Earl, bedrock
usuaily occurs at depths of less than 100 feet. Scattered rock outcrops, which
are interpreted as ancient sea stacks, protrude through the younger sediments.

The basement rocks are essentlally impermeable; however, small amounts
of water are transmitted and contained locally in joints and fractures.
These openings give rise to many small springs along the front of the Coast
Range. A 2Z15-foot-deep well at Redwood Union School drilled into bedroeck
reportedly yields 5 gallons per minute {gpm) with a drawdown of 150 feet.
Several wells that penetrate basement rocks near the range front have
reportedly been unproductive. In general, the rocks transmitted only small
amounts of ground water along joints and fractures. Consequently, depth to
water, hydraulic gradients, and recharge and discharge features are extremely
erratic.

Where the bedrock series is exposed at the ground surface, ground
water may occur in open joilnts and fractures where little filtering action
takes place. Under such conditions, there is often danger of contamination
from surface sources.

St. Georgg Formation

Massive, poorly-indurated, marine siltstone and shale with irregular
thin beds of sand are exposed in the sea c¢cliff beneath the Battery Formation
between Point St. George and Crescent City (see Photo 1). The sedimentary
deposits of the S5t. George Formation indicate deposition in a bay or lagoon
during Piiocene time. Seismic evidence and boring logs from the recent prison
site investigations at Malarkey Forest and Story Ranch suggest the formation
may be buried under younger deposits beneath a large portion of the south half
of Smith River Plain. At very low tides, the St. George is exposed at the
extreme south end of the plain. A thickness of about 45 feet is exposed in the
sea cliff near the county airport, and a maximum formational thickness of
400 feet has been estimated (USGS, 1957). Beds of the St. George Formation
strike north 50 degrees west and dip about 12 degrees northeast, indicating
gentle folding before deposition of the overlying Battery Formation.

15



The overall permeability of the S5t. George Formation is very low.
When ground water moving vertically through the Battery Formation encounters
the St. George, it is restricted, so it moves laterally along the contact in
the direction of the ground water gradient. Photo 1 shows ground water dis-—
charging at the contact along a bluff west of Crescent City. The St. George
Formation does have two prominent joint sets (see Photo 2) that give the
formation a high, localized secondary permeability that yilelds limited water to
some wells.

Water—Bearing Formations

Five water-bearing, geomorphic groups were identified earlier.
Each has distinct geologlc units that, due to their mode of deposition, affect
the occurrence and movement of ground water through the formations. These
units are described below, and some of thelr water-bearing characteristics are
summarized.

Battery Formation

The Pleistocene Battery Formation is a thin, flat-lying, marine
terrace deposit unconformably overlying basement rocks or the St. George
Formation (see Photo 3). A typical section consists of lenticular, poorly
stratified beds of silty sand alternating with thin clay layers. This forma-
tion includes some contemporaneous, stream—deposited sand and gravel east of
Lake Earl. Subsurface data indicate the thickness of the Battery Formation
ranges from 30 to 70 feet and averages 45 feet thick., It underlies moat of the
plain south and east of Lake Earl and forms the narrow marine terrace north of
the mouth of Smith River.

The prinecipal aquifer south of Fort Dick, in the Crescent City area,
is in the Battery Formation. The producing zones consist of lenticular beds of
fine— to medium-grained, well-sorted sand. These sand beds are usually
encountered at about 25 feet but may be found from 2 to 40 feet below ground
surface. East of Lake Earl, the sands and gravels form a more or less continu-
cus aquifer, extending from Fert Dick to a drainage divide between Jordan and
Elk Creeks, Depth to this aquifer ranges from 5 te 30 feet and averages about
20 feet. Ground water is either perched or unconfined in these aquifers.

The permeability ranges from 150 to 900 gallons per day (gpd) per square foot
and is commonly about 350 to 450 gpd per square foot. The formation i1s moder-
ately permeable, but has limited saturated thickness. Well yields are large
enough for domestic and limited irrigation uses. However, most wells are not
drilled through the total thickness of the formation and thelr average depth is
about 30 feet., If wells were completed through the entire thickness and well
screens or gravel packing used, ylelds should increase appreciably.

The Battery Formation is recharged by subsurface inflow from adjacent
alluvial fans to the east, sand dunes to the west, and from direct infiltration
of rainfall. Due to the tight clayey nature of the upper part of the Battery
Formation, recharge is slow in some places.
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Photo 1. St. George Formation showing seepage at upper contact.

Photo 2. Joint sets in St. George Formation.
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Photo 3. Battery Formation overlying St. Ceorge Formation,

River Terrace Deposits

Pleistocene deposits that form the terraces flanking Smith River and
Rowdy Creek floodplains comsist of silt, sand, and gravel with some clay.
Generally, these deposits become coarser with depth and large boulders are
often encountered at the base. Photo 4 shows the typical rock size and sorting
found in these deposits. Well logs indicate the deposits range in thickness
from 30 to 40 feet near Fort Dick to over 55 feet near the community of Smith
River. Generally, they are underlain by basement rocks, but locally they may
rest on the Battery or St. George Formations., The upper 10 to 15 feet are
usually clayey due to soil development and weathering.

The river-terrace deposits serve as aquifers and as ground water
recharge areas for adjacent formations. These deposits are moderate to highly
permeable, with permeabilities ranging from 1,000 to 2,000 gpd per square foot.
However, due to the limited saturated thickness, ylelds to wells are not gener—
ally high. Several irrigation wells in the Fort Dick and Rowdy Creek areas
yleld 140 to 400 gpm; specific capacities range from 15 to 60 gpm per foot of
drawdown. Well yields sufficlent for domestic needs can almost always be
developed. However, some of the smaller terraces may not have enough storage
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to provide water through the summer months, Recharge is by direct infiltration
of rainfall, subsurface inflow from alluvial fans to the east, influent seepage
from streama, and infiltration of irrigation water.

Photo 4. Fort Dick river terrace deposits showing typical clast
size range (hammer for scale) and sorting.

Alluvial Fan Deposits

Recent alluvial fans form a steep, nearly continuous apron less than
one mile wide along the base of the mountains. These deposits consist
primarily of poorly-sorted, subrounded rocks in a silty clay matrix. The occa-
sional sand and gravel lenses represent buried stream channels. The bulk of
the unit was probably derived from landslides and possibly mudflows rather than
entirely from stream deposition.

Permeability of the fan deposits is generally very low, due to large
amounts of interstitial clay. However, some lenses of sand and gravel have a
relatively high permeability, particularly at the distal or western end of
fans, where streams have had a chance to rework and remove much of the clay.
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In general, yields to wells penetrating only alluvial fan deposits are rela-
tively low but can be highly variable. Reportedly, these deposits sometimes do
not yield enough water for domestic use,

Ground water moves from the fan head westward into adjacent deposits.
Water levels vary primarily with topography, ranging from about 5 to 30 feet
beneath the ground surface. ’

Dune Sand

Recent eolian, or windblown, sand deposits form dunes that cover an
area along the ocean more than 10 miles long and about one mile wide, from
Point St. George to the mouth of Smith River. These deposits consist of
well-sorted, medium to fine sand. Finer-grained scils have developed in the
interdune areas where drainage is poor. The total thickness is unknown, but
the sand ridges stand 60 to 70 feet above the marine terrace surface and above
sea level, Therefore, the dume sand can be assumed to reach a thickness of at
least 70 feet.

The dune sand is moderate to highly permeable and ylelds sufficient
water for domestic and stock wells. Recharge 1s derived entirely from precipi-
tation. Ground water moves away from the sand ridges and discharges eastward
into Lake Earl and westward into the ocean, and a part is lost by evapotranspi-
ration. Some water is also recharged to adjoining alluvium and the Battery
Formation. In the sand dune area, depth to water in wells ranges from about
3 to 25 feet or more, depending on the elevation of the land surface,

Ponds often occur in interdune areas where the water table intersects the land
surface,

Floodplain Deposits

Recent floodplain deposits underlie the present floodplain of Smith
River and its tributaries. These deposits rest on basement rock or Battery
Formation and lap onto river terrace deposits along the edge of the floodplain.

Floodplain deposits generally comnsist of gravel, sand, and some silt.
The sands and gravels are well-rounded and poorly sorted. Boulders and cobbles
are common where the river flows cut of the mountains. As the floodplain
spreads out over the platform, the gravels generally become finer. S$ilty soils,
2 or 3 feet thick, cover the floodplain deposits except in the active channels
of Smith River and Rowdy Creek. The floodplain deposits range in thickness from
about 40 to 95 feet.

The floodplain deposits contain large amounts of unconfined water and
are the most productive aquifers in the Smith River Plain. Consequently, most
of the irrigation well development i1s in this area. Yields to irrigation wells
range from about 200 to 800 gpm. Permeabilities range upward from 6,000 gpd per
square foot and average about 10,000 gpd per square foot.

Sources of recharge to the floodplain deposits include direct infil-
tration of precipitation, subsurface inflow from adjacent deposits, seepage of
applied irrigation water, and influent seepage of Smith River and Rowdy Creek
during high flows.
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Ground Water Hydrclogy

This discussion of ground water movement and fluctuation is based on
water-level measurement made between July 1985 and June 1987 and four
continuous water~level records. A contour map was drawn for spring 1987 using
105 well measurements.

Direction of Movement

Ground water in the Smith River Plain generally moves from east to
west from the base of the hills to Lake Earl and the ocean (see Figure 7).
In the northern half of the basin, the water table slopes westerly away from
the mountain front with a gradient of about 85 feet per mile between U.S. 101
and Fred D, Haight Drive. On the river terrace adjacent to the Smith River,
the ground water gradient is very flat. The USGS original contouring showed
that from the Crescent City Ranney well to about half a mile below Dr. Fine
Bridge (see Figure 2 for locatioms), the river gains water from the bank.
Recent water-level measurements made at monitor wells near the Ranney well _
indicate ground water may be moving away from the river and into the south bank
at the well. Below that, detailed water-level contours show the water moving
back toward the river as originally contoured. Because the local gradient is
so flat, the direction of movement depends on river stage and the elevation of
ad jacent ground water levels., About half a mile below the bridge, the river
gains water from its north bank and loses water into its south bank. The shape
of the 10-foot contour to the south suggests that ground water moves under low
head through the swampy area to Talawa Slough and Lake Earl,

In the southern half of the basin, the gradient is about 50 feet per
mile between U. $. 101 and Lower Lake Road. One mile north of Cresceat City,
there is a ground water divide. North of the divide, water flows toward Lake
Earl; south of the divide, water either discharges by seepage along the sea
cliffs west of the clty or drains to the ocean along Elk Creek. Ground water
movement in the basin south of Lake Earl probably closely follows the
topography of the drainage patterns. Both Myers Creek northwest of the city
and Elk Creek on the south receive ground water discharged from saturated
sediments and drain to the ocean. Although few water-level measurements were
available in this area, the ground water gradient seems to be very flat.

The highest water-level elevations measured are near the airport, where rain-
fail infiltrates into sedimentary deposits overlying bedrock at a shallow
depth. Ground water moves away from this area in all directions.

Figure 8 shows how ground water moves through a generalized geologic
cross—section of the Battery Formation, St. Gecrge Formation, and the Bedrock
series. Surficial deposits overlying these units include floodplain deposits,
sand dunes, and alluvium, and the soils developed from them. These permeable
sediments receive recharge from rainfall, irrigation, and subsurface
infiltration. Ground water moves vertically and down gradient under the force
of gravity to discharge areas. There may be localized areas where impermeable
strata restrict dewnward movement and create perched or ponded water. This may
cause seeps at the ground surface, and water levels in wells will stand above
the free water table (see Well B).
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In the Smith River Plain, some ground water is lost through evapo—
transpiration by plants. However, discharge 1s primarily to springs and seeps
that drain into the ocean or to streams that drain into Lake Earl and Talawa.
At the coastline, it is possible that salt water can move inland underneath the
freshwater aquifers. The westward-sloping ground water gradient, high precipi-
tation, and abundant ground water discharge provide a favorable hydraulic
pressure against this intrusion. South and west of Crescent City, sea water
cannot enter the permeable sediments because they rest on St. George Formation
or the Bedrock serles at or above sea level. Although there is no evidence
that sea water has inftruded into the basin, joints and fractures in the
St. George Formation and Bedrock series may contain saline water to a limited
extent.

Ground Water Fluctuations

The Department has made semiannusl measurements at some wells in the
basin since 1953. The hydrograph records of two of these wells are shown in
Figure 9 for 1967 to the present. Well 16N/1W-17K1 is 40 feet deep and
probably taps free ground water in the Battery Pormation. The record shows
that the water level varies from about 22 feet below ground surface in the fall
to 10 to 15 feet below ground surface in the spring., The spring measurement
varies according to the precipitation near the time of measurement. The anom—
alously low water—-level measurement in the spring of 1977 coincides with below-
normal rainfall that year. Although the spring water level was below average
in 1977, the record shows nearly 12 feet of water—level tecovery at this well
by spring of 1978.

Well 178/1W-15M2 is 27 feet deep and taps free ground water in the
Smith River terrace deposit. The record for this well shows about 7 feet of
annual water level fluctuation compared to about 10 feet of annual change at
well 16N/1W-17K1. This probably results from the stabilizing influence of
Smith River seepage on the ground water north of Lake Earl.

Figure 10 shows hydrographs of two wells near the town of Smith
River. The graphs were made from continuous water-level recorder data
collected during 1985-86. These records show that ground water levels change
by as much as 5 to 8 feet during intense rainstorms lasting 2 to 3 days.
At well 17N/1W-26Q2, the water table begins to rise the same day the storm
began. Ground water decline or discharge after the storm is also quite fast.
At well 17N/1W-26D4, ground water recharge begins rapidly. After the storm,
the discharge is slower than at the first well. Beoth recerds, however,
indicate the geologlc material is highly permeable in these two areas, and
ground water moves thrdugh it rapidly.

These records indicate that the most reliable water-level measurement
of the Smith River Plain's overall condition is the fall measurement. In other
basins, ground water pumpage makes the fall measurement highly variable.

In the Smith River Plain, rainstorms cause rapid changes in the water table
during the winter and spring. Rapid ground water movement probably egqualizes
local pumping depressions so that fall water-level measurements reflect the
static water table better than spring measurements,
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basin must be discharging at least 8,700 acre-feet during the summer months,
During the winter, the discharge is much higher. These figures show that there
is huge surplus of unused ground water available in the basin for present and
projected future water needs.

There are, however, two problems that will limit use of ground water
in the basin. One problem is that well yields vary depending upon the local
geology and hydrology. As discussed in previous sections, there are few
locations where well yields exceed 500 gpm. This will 1imit the ground water
use for irrigation, municipal, and industrical use in some places due to the
low yields. The other problem is changes in the ground water quality.

Even though there is sufficient quantity of ground water for future
use, degradation of this respource can limit its beneficial uses. The ground
water in the Smith River Plain is unconfined, which means it is also unpro-
tected from surface contaminants. In areas where the percolation rates are
high, transport of contaminants into the ground water can be rapid. In areas
where the percolation rates are low, a high water table may exist. Poor
drainage in these areas can lead to septic system failures and leakage of poor
quality surface water into domestic wells. Both of these situatlons (rapid
percolation and high water table) restrict the effectiveness of the natural
filtration in the unsaturated zone above the free ground water table.
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WATER QUALITY

Water acts as a solvent on minerals and soils as it passes over the
earth's surface and underground. The amount and kinds of suspended or
dissolved constituents reflect the many elements present in the environment of
the hydrological cycle. The addition of these constituents may have a2 signfifi-
cant effect on the chemical behavior of the water and change its value for
beneficial use. .

Most of the dissolved mineral constituents in water are in the form of
ions. The most common positively charged ions {(cations) are calcium,
magnesium, sodium, and potassium. The negatively charged ions (anions) include
carbonate, bicarbonate, sulphate, chloride, and nitrate.

The mineral character or type of water is based on the predominant
cation and anion, as indicated in chemical equivalent per milliion (epm).
The name of the cation is used when its chemical equivalents constitute
50 percent or more of the total cations. Similarly, this applies to the anion
group. For example, a magnesium bicarbonate character water 1is one in which
the magnesium cation and bicarbonate aniorn each constitute half or more of the
individual totals of cations and anions. Where no single constituent exceeds
50 percent, hyphenated combinations are used. An example is a magnesium-
calcium bicarbonate water.

This section presents the water quality criteria, ground water
quality, and a discussion of ground water quality problems in the Smith River
Plain. Mineral analyses of ground water samples collected from wells in Del
Norte County are listed in Appendix D. Minor element analyses are included in
Appendix E. Appendix F contains water quality guldelines for agriculture water
use.

Water Quality Criteria

As the two major beneficial uses of ground water in this basin are
domestic and agriculture, water quality criteria for each were used to evaluate
its quality. Sanitary surveys and bacteriological sampling were beyond the
scope of this investigation and water quality evaluations were based solely on
chemical and physical characteristies. Except for the constituents that are
considered toxic to humans, the concentrations included in the eriteria should
be considered as suggested limiting values. A water that contains constituent
concentrations exceeding these values need not be eliminated from consideration
as a source of supply, but should be used with caution and other scurces of
better quality water should be investigated,
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Table 4, Limiting Concentrations for Fluoride

Annual Average of Maximum
Daily Air Temperature
Degrees Degrees
Fahrenheit Celsius
53.7 and below 12.0 and below
53.8 to 58.3 12,1 to 14.6
58.4 to 63.8 14,7 to 17.6
63.9 to 70.6 17.7 to 21.4
70.7 to 79.2 21,5 to 26.2
79.3 to 90.5 26.3 to 32.5

Fluoride Concentration, mg/L

Maximum
Contaminant

Lower Optimum Upper Level
" 0.9 1.2 1.7 2.4
0.8 1. 1.5 2.2
0.8 1.0 1.3 2.0
0.7 0.9 1.2 1.8
0.7 0.8 1.0 1.6
0.6 0.7 0.8 1.4

Water containing substances exceeding the maximum contaminant levels
shown in Tables 5 and 6 may be objectionable to an appreciable number of"
people, but is not generally hazardous to health,

Table 5. Consumer Acceptance Limits -
Secondary Drinking Water Standards

Constituents

Color

Copper

Corrosivity

Iron

Manganese

Odor - thresheld
Foaming agents (MBAS)
Turbidity

Zinc

Maximum

Contaminant Levels

15 units
1.0 mg/L

Relatively low

0.3 ng/l,
0.05 mg/L
3 units
0.5 mg/L
5 units
5.0 mg/L

Table 6,

Mineralization - Secondary

Drinking Water Standards

Congtituent, Units

Total dissolved solids, mg/L

or

Specific conductance, micromhos

Chl
Sul

oride, mg/L
fate, mg/L

Maximum Contaminant Levels

Recommended Upper Short Term

500

900
250
250

1,000 1,500
1,600 2,200
500 600
500 600
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Table 7. Agricultural

Problems and Related Constituent

Salinityl/

EC, of irrigation water, in millimhos/cm
Permeability

ECy of irrigation water, in mmho/cm
adj.sar2/

Specific Ton Toxicityﬁl

from RCOT absorption

Sodium (evaluate by adj.SAR)
Chicride (me/L)

(mg/L or ppm)
Boron {(mg/L or ppm)

from FOLIAR absorptioni/ {sprinklers)

Sodium (me/1)
(mg/T. or ppm)
Chloride (me/L)
(mg/L or ppm)

Miscellaneousil

NH4—N3mg/L
y or for sensitive crops
No3-N,; ppm

HCO3(me/L)
{mg/I. (only with overhead aprinklers)
or

ppm)

pH

Water Supply Criteria

WVater Quality Guidelines

No Increasing Severe
Problem Problems Problems
<0.75 0.75-3.0 >3.0
>0.5 <0.,5 <0.2
<6.0 6.0-9.0 >9.0
<3 3.0-9.0 >9.0
<4 4.,0-10 >10

<142 142-355 > 355
<0.5 0.5-2.0 2.0-10.0
<3.0 >3.0 -

<69 >69 -
<3.0 >3.0 -
<106 >106 -
<5 5-30 > 30
<1.5 1.5-8.5 >8,5
<90 90-520 >520

normal range = 6.5-8.4

1/ Assumes water for crop plus leaching requirement will be applied.

Crops vary in tolerance to salinity. (mmho/cmX640 = approximate total
dissolved solids (TDS) in mg/L or ppm; mmhoX1000 = micromhos).
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Water Quality Characteristics

To determine the present quality of Smith River Plain ground water,
32 wells were sampled in the summer of 1986 (Figure 2, page 5). Temperature,
pH, and EC measurements were made at the time cof sawmpling and 29 of the samples
were analyzed for standard mineral content at the Department's chemical
laboratory at Bryte. In addition, 22 partial mineral analyses were supplied hy
the RWQCB. Wells that have historic partial and standard water quality are
available from the Department of Water Resources' storage and retrieval system.
These well analyses were included so that present quality could be evaluated in
relation to historical variation. All of these data have been included in
appendices in the back of this report.

Smith River Plain ground waters are generally of good mineral quality
with total dissolved solids (TDS) contents ranging from: about 50 to nearly
500 milligrams per litre (mg/L). The median level of TDS concentration is
100 mg/L. Electrical conductivity (EC) of 120 well waters ranged from 57 to
746 micromhos per centimetre (umhos/em) at 25 degrees C., with a median of
153 umhos/cm. The highest EC level of 746 umhos/cem came from well 17N-01W-20P2,
just north of Lake Talawa. This is an 18~foot shallow well producing a
magnesium—-calcium bicarbonate water.

A comparison of historic and recent EC records showed no discernible
trend of change in the basin. OFf the 21 wells having long-term water quality
records, 19 had records that showed only minor changes in EC. The other two
wells showed a general decrease in EC.

Smith River Plain ground waters are magnesium blicarbonate throughout
most of the basin. To the south, near Crescent City, the water becomes sodium
bicarbonate in character, and four wells that tap the St. George Formation
contain water of sodium chloride character (see Appendix B). Two of these are
drilled into St. George Formation, and the perforations are near the bottom.
Both wells are in the Elk Creek drainage in the southern portion of the basin.
The third well is completed in Battery Formation. However, water from this
- well is above the bedrock series near Point St. George. Electrical
conductivity and dissolved solids data show that some of the deeper wells in
the Kings Valley area, which are perforated near the bottom, are slightly
higher in dissolved mineral content than the typlcal magnesium-bicarbonate
water found in the Battery Formation. The concentrations of total dissolved
solids, however, do not exceed recommended limits for drinking water.

Alkalinity and pH

Alkalinity levels in Smith River Plain ground waters, when expressed
as calcium carbonate, ranged from 7 to 237 mg/L with a median concentration of
50 mg/L. Measurements of pH ranged from 5.7 to 7.3 with a median value of 6.7.
Since a pH level of 7.0 is neutral, some of the waters with the lower pH's can
be expected to be very corrosive,
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Suitability for Beneficial Use

The beneficial use of Smith River Plain ground water is limited
locally by pesticide residue and nitrate levels that exceed the recommended
limits for domestic use. The pesticide contamination is from two compounds,
aldicarb and 1.2 dichloropropane, that are used to control nematodes in 1lily
bulbs. Ground water containing these pesticide residues have been found in
wells near the town of Smith River. Sampling and testing by the RWQCB shows
that the aldicarb levels in these wells have been decreasing since that
compound was banned in 1983. There is no recognizable trend for the con-—
centration of the other compound.

The highest nitrate levels in the basing ground water have been found
near the town of Smith River. They may be the result of poor well sealing and
local aquifer contamination from septic systems, agricultural fertilizers,
and/or dairy wastes, These high levels are of concern because of the relation-
ship between high nitrates in drinking water and infant methemoglobinemia.
Under certain circumstances, nitrate can be reduced in the gastrointestinal
tract to nitrite, which then reaches the bloodstream and reacts directly with
hemoglobin to produce methemoglobin, with consequent impairment of oxygen
transport.

The reaction of nitrite with hemoglobin can be hazardous in infants
under three months of age. Serious and occasionally fatal poisonings in
infants have occurred following ingestion of untreated well waters shown to
contain nitrate at concentrations greater than 45 mg/L. High nitrate con-
centrations frequently are found in shaliow farm and rural community wells,

often as the result of Iinadequate protection from barnyard drainage or from
septic tanks.
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SUMMARY OF FINDINGS

The Smith River Plain Ground Water Basin was formed by the emergence of a
shallow submarine platform. The main aquifers occur in marine terraces,
river terraces, floodplain and alluvial deposits, and sand dunes.

Ground water aquifers in the Plain are unconfined and free hydrologic
interchange occurs among adjacent geologic units.

The Battery Formation contains the major aquifers tapped by domestic wells.
The floodplain aquifers have the highest yleld and supply the majority of
irrigation wells in the basin.

Ground water movement i1s generally from east to west from the bhase of the
hills to Lake Earl and the ocean. In some places, the gradient is so flat
that the direction of ground water movement depends on local river and lake
height, and recent precipitation.

Continuous water level records show that in some places ground water levels
respond rapidly to precipltation throughout the year. In other places, a
high water table indicates slow percolation rates may limit ground water
movement.

Ground water will remain one of the most important sources of water supply

for the Smith River Plain. Only about 13 percent of the basin's estimated

100,000 acre-feet of storage capacity is currently being used. The remain-
ing ground water is either in storage or moving through the basin.

Smith River Plain ground waters are generally of good mineral quality with
total dissolved solids contents ranging from about 50 to nearly 500 milli-
grams per litre {mg/L). The median level 1is 100 mg/L. This water meets
the mineral water quality requirements for municipal and domestic uses and
is of good quality for irrigation purposes.

A limited area of ground water near the town of Smith River is contaminated
with pesticides and has higher than recommended nitrates. These water
quality problems wlll be discussed In a separate report to be published in
1988 by the RWQCB.
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CCONCLUSIONS

The expanded and updated water quality sampling grid presented in Figure 2
(page 5) should be implemented to annually monitor the basin's mineral
quality.

The expanded and updated water—-level measurement grid for this study
(Figure 2) should also be implemented. It is adequate to contour the
ground water elevation in the basin. Annual water-level change can be
found by measuring these wells twice a year. Recent precipitation must be
considered when evaluating the spring measurement.

Heavy precipitation, numerocus streams, and the Smith River provide an
abundance of good quality water for annual recharge of the ground water
basin., The resulting mineral quality of ground water in the Smith River
Plain is generally excellent and is sultable for most beneficial uses.

Ground water occurs in and moves through unconfined aquifers at shallow
depths. These two factors threaten ground water quality by limiting the
natural filtration that normally occurs as recharge waters move through the
ground. Discharge of wastes and use of toxic materials need to be care-
fully controlled 1f pollution is to be prevented.

There is localized ground water impairment in the basin in the Smith River
area, where some wells are contaminated with pesticides. This pesticide
problem will be the subject of a future report by the RWQCB.

There is also localized ground water impairment from nitrate in the Smith
River area, which needs to be monltored.
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RECOMMENDATIONS

The Del Norte County Department of Public Works should continue monitoring
ground water levels for the next year with the eight continuocus water-level
recorders installed by the Department of Water Resources around Lake Earl.
The water level should be monitored and surface water samples should he
taken monthly at Lakes Earl and Talawa and tested for EC, pH, and
temperature. A standard mineral z2nalysis should be run at seasonal high
and low EC values.

The continuous recorder near the Crescent City Ranney well should be main-
tained on a biweekly basis in order to get detailed information on ground
water movement. This recorder will also provide historic water-level data
to analyze the impact of additional pumpage at the Ranney well if that
system is expanded to accommodate the Del Norte County Prison.

The County should enforce well-sealing standards. This 1s especially
critical in areas where toxic materlals are used. The practice of storing
chemical pesticides in or near well pump houses should be ended
immediately.

The County should canvass domestic wells for nitrate and total and fecal
coliform bacteria in the Smith River area. New well construction and
property exchanges involving domestic water wells should include a water
analysis for nitrate.

45







REFERENCES

Addicott, Warren 0. "Interpretation of the Invertebrate Fauna from the Upper
Pleistocene Battery Formation Near Crescent City, California”,
Proceedings of the California Academy of Sciences, Fourth Series.

Vol, 31, No. 13, pp. 341-347. 1963.

California Department of Corrections. "Final Geotechnical and Geological
Report, Technical Site Suitability Study of Two Proposed Prison Sites,
California State Prison, Del Norte County, California”.

Prepared by J. H, Kleinfelder and Assoclates. July 1985,

. "“Report of Additional Geological and Geophysical Iavestigations,
Technical Site Suitability Study of Two Proposed Prison Sites, California
State Prison, Del Norte County, California™. Prepared by J. H. Kleinfelder
and Assoclates, August 1986.

. "Report on Results of Geotechnical Investigation Onsite
Improvements, California State Prison, Del Norte County, California”.
Prepared by J. H. Kleinfelder and Assoclates. February 1987.

+ "Hydrogeologic Feasibility Study, Del Norte Prison, Proposed Rapid
Infiltration Basins, Fort Dick Area, California”™.
Prepared by J. H. Kleinfelder and Assoclates. March 1987.

Califernia Department of Water Resources. "Water Well Standards: Del Norte
County". Bulletin 74-3. August 1966.

. "Sea Water Intrusion in California - Inventory of Coastal Ground
Water Basing"”. Bulletin 63-5. October 1975.

+ "Water Well Standards: State of Califormia”. Bulletin 74-81.
December 1981.

. "Water Conditions in California”™. In press. Bulletin 160-87.

McLaughlin, J., and Harradine, ¥. "Soils of Coastal Del Norte County,
California™. University of California, Davis. March 1966,

Oregon Department of Water Resources. "Ground Water Conditions on the Harbor
Bench, Southwestern Curry County, Oregon”. Ground Water Report.Noc. 26.
March 1977.

U. S. Army Corps of Engineers. "Flood Plain Information - Lake Earl, Lake
Talaway, and Lower Smith River"”. Sanm Francisco District, Jume 1971,

U. §. Geological Survey. "Geology and Ground Water Features of the Smith
River Plain, Del Norte County, California”. Water Supply Paper No. 1254.
1957.

. "A Preurbanization Reconnaissance Study of Lake Earl, Del Norte
County, California". Open-File Repert. December 1971.

Woodward-Clyde Consultants. "Del Norte County Pesticide Storage Area Site
Remiedial Investigation". Final Report. September 1985.

47






| App‘endix“'A E e Lo e
o Well Numbering System | Gl

i
o

i
e
iR
fien
[

i
Eaich
i

o
i

S

it







APPENDIX A

WELL NUMBERING SYSTEM

During this study, current water level and ground water quality data
were combined with historic data to get a better understanding of the present
ground water quality and detect changes that may have occurred. The wells used
in this study have been qualified as to what formation they draw water from.
This qualification, the well construction, and general water chemistry are pre-—
sented in Appendix B. Current and historic water levels and water quality data
have been included in Appendices C, D, and E. Appendix F contains the agri-
cultural water quality guidelines used in this report. Each well has been
numbered according to the California State Well Numbering System, and data in
the appendices are listed by that number. All data have also been entered in
the Department of Water Resources' data storage and retrieval system (WDIS) so
that they are available for dissemination and updating.

The well numbering system uses the township, range, and secticn sub—
divisions of the Public Land Survey as its base. Each section is then divided
into sixteen 40-acre tracts, lettered as follows:

| ! i
B C !B | A
| ! ]
_—_—_.i_.m..—-—l..‘....-—‘—-_..—_
| 1
ELF |G i H
——-.1,---17——--i»———- 16N/3E — 17KIH
ML K
i ; |
R R T R
Ni PO R
i " !

Wells are numbered within each 40-acre tract according to the chrono-
logical sequence in which they have been assigned California State well
numbers. For example, a well which has the number 16N/3E-17K1H would be in
Township 16 North, Range 3 East, Section 17. K1 further designates it as the
first well assigned a State well number in Tract K. The location of the wells
used in this study are shown in Figure 2.
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FORMATION

WELL NUMBER NUM  DEPTH  YIELD GUALIFICATION CONSTRUCTION QUALITY
LaNVDLR- 202 W60 3 FREE-DEFINITE ALLUY FEN  PERF CASING 22038 NL DMLY
16M/G18- 203 30 . FREE-FROBABLE BATTERY Ca-MgHCE3S
1N/ULR- FF1 140619 32 207 FREE-DEFINITE BATTERY PEAF CAGING 24332 MgHCad
16H701W- 3NB 34 FREE-PROBABLE BATTERY HoHCO3+R03
LaN/GiW- 264 % FREE-PROBABLE BATTERY MnHCO3/RaC
1aM/31H- B3 13738 3% 207 FREE-DEFINITE BATTERY GRVFK,FERFD 30033 HaHCO3+ROZ
16N70LH~- FH4 180834 40 207 FREE-DEFINITE BRTTERY GRYPK,PERFD 33140  MNgHLO3
LER/G1R- 1442 132269 I3 207 FREE-BEFINITE ST BEORGE  BRYPK,PERFD 30\35  Nall
16N/ O1W- 15F2 LI314 38 13? FREE-BEFINITE BATTERY BRYPK,PERFD 36335 MgHECa3
LaN/oiH- 17K 40 FREE-PROBAELE BATTERY WLOONLY
L6N/OiK- 174 112859 40 18?7 FREE-DEFINITE BATTERY GRYPK,PERFD 35140  MgHCOZ+CL
16N/ 1H- Z0HL H FREE-PROBABLE BATTERY HeHCN3/Nal
ial/aty- 2002 42526 40 i3 FREE-DEFINITE BATTERY FERF CAGINE I2\40  HgHCDZ
16N/GEW- 21FL e 33 15 FREE-BEFINITE 8T GEORBE  PERF. CASING 30\33  HNall
1e¥7oiy- 2234 135756 38 b FREE-PROBABLE BATTERY GRVPEPERFD 33\38  Na-MgHCO3
16N/ GLH- 24HT 113132 34 157 FREE-DEFINITE BATTERY PERF CASING 31036 MgHEDI/NaC
16N/ 0Lk~ 3481 132290 30 i FREE-DEFINITE ST GEGRGE  PERF CAGING 20\3&  WahODZ
LEN/ 00 L3EL 30 FREE-PROBAELE BATTERY HAND BUE Hall
17H/018- 261 5 FREE-PROMABLE RIVER TER  CASER 70 BOT HoHEDI+N03
17N/01E- 2P 7 FREE-PROBARLE RIVER TER WL ONLY
LTH/OLN- ZEL 25 FREE-PROBABLE 1IVER TER AL ONLY
1707014~ 431 kS FREE-POSEIELE RIVER TER HgHCOT
ITH/OLH~ 413 43708 32 FREE-DEFINITE RIVER TER  PERF CASING 2032 MqHOOZ
17%/01%- 961 FREE-PROBABLE BATTERY L HIX
1IN 32 17 FREE-PROBARLE BATTERY HelD DG MgHCOZ
17R/ 014 1407 1331 B4 FREE-DEFINITE RIVER TER  FERF LASING 32040 MgHLDZ
17RO~ 13 132288 47 i3% FREE-DEFINITE BATTERY PERF CASING 42047 WgHCG3
17708~ 18RZ 13187 8 157 FREE-DEFINITE EATTERY PERF CASING 43130  MgHCE3
17N/ GLH- LEM2 30 FREE-FROEABLE RIVER TER HLODNLY
1TN/OLH- L8RS 139761 23 407 FREE-DEFIRITE BATTERY PERF CASING 1432 MoHCOZ
ITN/OLN- 20HL 3721 W 207 FREE-DEFIRITE BMD BUMES  PERF CASING 203\30  Ca-MoHCES
17R/G1N- 2078 7 FREE-FROBABLE EHD DUNEE  UNENDWN HB-CaHCO3
LTHF b= Z0F2 ia FREE-FROBGALE GHD DUNES  HAND DUG _HL-NgHED3
174/ 518~ Z2ER 113188 49 i3 FREE-DEFINITE BATTERY PERF CASING 353140 MoHCD3
SINFOLE- 2782 1373 M 267 FREE-DEFINITE BATTERY PERF CAGING 32140  MgHCO3
17M/H1- 2788 3% FREE-PROBABLE BATTERY HAND DUB WL, ONLY
SINAGIE- 3263 13797 W 20 FREE-DEFINITE BATTERY FERF CASING 22336 MgHLO3
ITN/OTH- 23K 2991 33 24 FREE-DEFINITE BATTERY PERF CASING 127787  HgHCO3
NgHLO3
(BN/O1H- K1 120125 5% FREE-DEFINITE MARINE TER PERF CASING #4334  Ca-MoHUO3/
iBN/GIW- Z7F3 23 FREE-PROBARLE HIVEH TER WL ONLY
1N/ 0t~ 42 7 FREE-PROBAELE RIVER TER HoHEO3
EBN/O1W- 35BL/2 140 53 FREE-DEFINITE BATTERY PERF CASING WL-NaCIHCO
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GROUND WATER LEVELS MEASURMENT WELL-MASTER RECORDS ‘ GATE 04/29/86 PAGE

DATA AREAL STATE wELL DATE OF MELL REF PT  GROUMD
MGR CoDE MUMBER RECORD GEPTH  COUNTY ELEV ELEY LATITUDE LONGITUOE AGENCY AQUIFEN

5 OSN/01E~-20001 0 04/07/51 17 2.0 22.0 5000
5 £-10. O6Nn/DIE-O7TMOT W 09/25/73 1 12. 1.0 $050
1 F-10.00 OAN/O1E-17001 M 10/20/59 1 23.4 23.0
b F-10,00 O4M/01E-1900% M 09730770 1 21.0 1.0
5 F=10.00 O06Ms0Y1E=-29P01 ¥ 11/08/6% 1 21.0 5.0
£-10.00 O&6N/01E- ] 08/07 /5% 1 13.4 12.0 5000
=07, A0 1ON/NE-0420% 0 03/31/82 3 1 22.0 21.0
F=Or. A0 1IN/0ME-02R01 4 O9/21/78 53 1 17M.0  10.0
F=OT.A0 VIN/OIE~33RO4 W 03708/ &8 1 3.0 32.0 5050
3 E=05.A1  13/016-15R01 W 0K/00/79 200 OB 51.0 50.0 5050
F=41.A1 O2u/01u~08001 /307 1 3.0 R0 5050
F=11.A1 O3n/0tw-18001 W 10/15/69 1 16.0 5.0 5050
1-10.00 O3N/0Vu=~26R01 H  08/08/51% 1 u.g 12.0 :823
F=11.A0  O3n/010-30M01 H 0972573 1 19. 15.0
E=11.A1  03070W=34401 W 10/15/69 1 54.0 sa.o m
F+<11.A1 /0=13J01 W 09/25/73% ] 10.5 10.0
b F=11.01 /02u-26001 H 1109765 12 12.0 12.0 S000
F=11.A1  O3n/02u-35M02 W 0/25/73 1 14.0 13.0 $050
F~10.00 10W=-16001 W 05/02/18 210 t 1.0 10.0 5030
F~08.A0 OON/0TW=-24C01 W /2078 40 i 1068.0 105.0 5050
F~03.A1 16M/0M-02401 W 07/06/53 23 0 121.0 121.0 $050
F=03.41 18870%=17%01 W 07/06/53 08 49.0 48.0
F=03.A1  1IN/0'-02P0Y M 05/20/52 F14 08 5.0 31.0
F~03.A1 17/0W-03601 0 07/08/53 s 0 1%,3 “'8
F=03,.A1 17n70%W=15M02 ¥ 0r/25/3% 27 o 2.4 et.
F=03.A1 170/0%=-20001 ® 04710/73 2% 08 16. 15.0
F~03.A1 170/0W=27005 W 04/10/73 b+ ] 08 42,5 40.0
il R B R
F - -, - L
A AD TIotcisedl n  Oursmer e o8 e nd 3050
AQ7. - - .
<OF. A0 14N/01E~21L01 0 O9/31770 06 3.5 7.0 5050
A=07.00 17n/016-01001 n  03/10/52 126 04 70,0 9.5 ;&
~07.00 17N/7016=-03A01 0 02/05/47 220 ) 64,2 63.2
. 1T0/01E~1000% & 03/10/53 10 04 63,0 63.0 $106
7. 1I7N/Q2E-0600 M 0B8/12/64 1) ".§ n.o $050
A~07.00 T7N/O2E-08DOT M 12/13/29 24 04 76.0 4.5 $001
A~Q?.C0 1IN/Q2E-12A0Y M 11/26/29 103 06 9.2 0.6
0 17W/02E-14A01 M 107147 102 O 1.5 82,
=07.C0 17n/7026~16C0% M 122747 1 75.0 -~ The
s D0 17N/03E-01R0Y M 0r/31/53 04 100.5 100.0 3001
] A~08.00 17M/03E n OL/0NT ) 13 $7.0 9.0 104
1 A=07.C0 1rnr703E-05C01 W 06710742 137 04 96,0 :3.0 na
3 A=02.C0 178/03E 1) 03/12/53 1 (12 90.3 .0 F]
A-08, 17N/7036~13801 N or/21/76 420 04 86.0 85,0 5050
A=08.00 1TN/03E~14401 N 03/01/67 04 92.5 92.0 Slg
A-Q2.c0 17N/03E-14M01 M 112753 178 04 85.5 a5.0 51
A~08.00 17N/04E-05C01 M 05702761 04 95.2 5.0 £106
A=DB.D0 17N/DRE-DBAOY M 102167 298 04 9.0 9%4.0 5106
A :g 18/704E~08L01 M 05/02789 P14 0 92.2 92.0 3]
A=08, 178/04E-16£01 N 14721129 175 04 106,0 108.0 -
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NUNSER ELEVATION WATER ELEY,
F NORTH COAST H0
F SHITH RIVER W)
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Appendix D
Mineral Analysis of Ground Water







APPENDIX D

MINERAL ANALYSES OF GROUND WATER

TIME -~ Pacific Standard Time on a 24-hour clock

TEMP - Water temperature at time of sampling in degrees (°) Fahrenheit (F) and
Celsius (C)

PH ~ Measure of acidity (<7) or alkalinity (>7) of water
EC -~ Electrical conductance in micromhos at 25°C
TDS ~ Gravimetric determination of total dissolved solids at 180°C

SUM -~ Total dissolved solids by summation of analyzed constituents

TH - Total hardness
NCH =~ Noncarbonate hardness = any excess of total hardness over total
alkalinity

ASAR - Adjusted sodium adsorption ratie

PERCENT REACTANCE VALUE is determined by dividing the sum of the cations or
anions in milliequivalents per liter into each constituent in milli-
equivalents per liter, arriving at a percentage. For a partial analysis,
an approximate value is determined by multiplying the electrical conduc-
tance by 0.0l and using that as the catlon or anion sum.
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MINEREL BNALYSES OF GRIUND waTER

DATE SAMPLER TEMP  FIELD MILLISRAMS PEF LITER MILLIGRAMS PLR LITER
TIMg LAZ LARORATORY  MINERAL CUNSTITUEKTS 1IN MILLIFOUIVALENTS OER LITER
L) EC PERCENT ®FACTAMNCS valUt A € TOS TH  5AR REM
c# HG L ® CACh3 S04 CL  ND3  TURE SI07 SuM  NCH  ASAR
€ & 3 ¥ &k & * % & &k ¥k F £ & & % F ¥ K % K ¢ & & %k k3 b K K FEF & FEEEF TR XA FEEE LRSS E S S eetthkdI
F HOPTH CDAST WR
F-01 WINCHUCK RIVER HU
1AN/01v=-05601 H _ CONTINUED
0B/09/66 0000 7l - - - == - -~ - - e
00wl -

184/01W=35K0]1 H

07718467 5050 10 Hub 15 1l.G 25 18 25 17.0 3 - 102 52 0.9
CB4S5 5050 Tok 181 50 54 65 403 «50 «37 T W27 - 168 27 0eb
29 ERY 33 2 27 20 33 15
D7711/868 00D 56.0F he2 175 - - - - - - — —- - -
1130 5050 13.3¢C —
5
DB/27/69 0000 6340F 6.0 182 - bt - - - - - e - -
1520 5050 17.2C -
S
I6F247T0 000U 54 F 5.9 170 - - - = - - - e- -~ -
1745 505G 15 ¢ -
5
06/11/71 5050 63 F 5.9 165 - - - - o - 23 1440 - - 47
142% 505C 17 € T.2 148 «60 65,23 -
5
037267/72 5050 56.0F 5.9 182 - - -— - - - - we - —
0840 0060 1343C -
09/24/72 5050 5Ge0F 64l 175 - - - - - - - - - -
1425 2000 15.0C -
09/0&/T6 5056 £3.0F 5.9 i85 bl - - -— - - 21 2140 - - 45
1530 5050 ‘ 17.2C 178 50 L34 -
S
03/71G/T5 5050 58 F 6.l 143 11 4.7 14 [ 29 St 19 25.0 «0 - 140 &6 0.9 E
1530 S05C 16 € T4 179 55 «33 A1 L0} b 11 s54 440 - 97 18 [+ 1Y) T

35 25 39 1 EL 7 i3 25
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MIMERAL ANALYSES OF GRIUND waATER

DATE SAMPLER TEme FIELD UILLIGRAMS PER LITER MILLIGRAMS PER

Tine LA LABDRATORY  WINFRAL COMSTITUENTS IN  MILLTEOUIVALENTS PER LITER
PH EC PERCENT KFACTANCE VALUE ] ¢ T0S
Ca MG us K tACO3 S04 CL  NJ3  TURE S102 SuN
0 & % % &k & & &k & k b ok &k & & % % & &k & &k # & & &£ & K & & % & % ¥ & & & & & & &k * & & & £ * * & ¥ & * F £ & & ¥ *
3 ' NIETH COAST WA
£=01 YINCHUCK RIVEE HU
184/01V-05601
11729456 5050 5440F 746 7.1 14 .0 27 3.8 27 12.0  J04 .0 94
5000 12.2C 6e%5 168 438 458 461 .01 .56 W08 .76 W19 10.0 98
26 17 19 1 34 5 “8 12
09/11/57 5050 0 F BeR  F,1 15 .8 14 4.8 30 13,0 .00 o1 95
£000 1 G 6.2 16 W24 442 65 02 .28 $10  LB5 .21 11.0 o5
24 29 45 1 19 ? 53 L5
05’11/53 5050 N bl 4.0 . 7% |3 8 300 70“ 32.0 - -D 10‘0
1505 3334 7.5 155 ,30 .33 ,2R ,01 .15 W06 .22 W52 6.0 70
23 36 30 1 17 6 23 56
08/27/5% 5050 742 o7 11 .7 15 1.0 20 1.7 1 a2
1500 5350 feb 106 o35 406 .48 ,02 »30 W02 56 .03 1440 65
30 ? 52 2 33 2 82 3
09/ 160 505D ) Tel 5.7 15 W7 10 4sC 31 1940 .03 40
505( AuR 183 W25 W47 W85 L02 .20 .08 .87 .31 10.0 99
23 32 44 1 14 5 60 21
28/30/61 5050 BaB 5.1 16 .7 10 4.0 32 21.0 .05 .0
1700 5050 609 1Th 4k .62 LT0 LO2 '20 20B .90 <34 10.0 104
28 27 4 1 13 5 59 22
09717762 50%0 EsB  Se6 16 .8 13 5.4 31 21.0 W0 W0 107
5050 Teb 186 s bl bt «TH W02 20 «1l1 «87 434 L ] 106
28 28 46 1 16 7 58 22
07/10/63 3050 %.0 3.3 21 b 1? 1.0 37 14.0 0 a2 108
1035 505¢ 7.0 155 445 2T .91 .02 24 P62 1,04 .23 4 102
27 16 55 1 16 1 68 15
UBL26/ 66 550 -~ == 15 - 11 -- 34 == - --
1425 5050 7.0 180 85 .22 .38 -
: &2
07727165 503D -- -- 16 -- 11 - 23 12,0 — -
1535 0oor Te6 177 o83 .22 W93 410 -
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MINERAL ANALYSES {IF RROUND WATER

DATE  SAMPLER TEM®  FIELD MILLIGRANS PE® LITER WILLTGRAMS PER LITER
TINF LAA LARORATORY  MINERAL CONSTITUENTS IN WILLTEOUIVALENTS PFR LITER
PH L PERCENT FEACTANCE VALUE 8 F  T0S TH  SAR  REM
4 MG NA K CACI3 504 CL  NO3 TURB SIN2  SUM  NCH  ASAR
& & & & & ¢ £ ¥ % & & & b ¢ & & FF K & & 0¥ & &K ¥ E xS R kT kA E &k Nk kFE kKRR EEE YRS EEEEREDS
F MORTH CDAST HR
F=01 \ WINCHUCK RIVER HU
18N/0LW=05401 H CONTINUED
0B/10/77 5000 58.1F 185 14 46 1h A 25 1.2 17 25.0 .01 .1 5¢ 0.8
5000 16.5C 169 o70  +38 o6l .02 .£0 W02 LGB L&D 15.0 106 29 0.6
41 22 3 1 36 1 3 2v 5
09/08/78 5050 59.0F 6.0 180 —-  -= == == -- - mm . U —
1215 000D 15.0C —
09/13/79 3090 72.0F 6.1 185 == == w= == - . wa aa -— -
0355  GOOD 22.2¢ —
06/23/88 5050 50,0F 641 184 == == m=  ws - - e em .
1200 0000 14e4¢C _ -
39/28/81 50%0 60,0F 6.0 170 10 5.0 158 .6 27 T 17 == S R 5 1.0
1055 5050 15450 Teb  ABL 50  o41 465 D2 o5& R -— 19 0.6
32 26 41 1 D
nslus[az 5050 6.1 175 [, - - - - — - - - -
1015 0000 —
09/17/85 5050 87 F 5.9 178 ax  wm  me me - - = - — -
1006 0000 1 ¢ N : -
06/05/86 5050 S57.0F 6.1 175 10 6.0 16 == 30 . 1T 2640 e == 50 0.9
0630 5450 13,9C 749 181 450 <43 .61 60 A8 L42 - 20 0,6
31 a1 38 _ 5
L8N/01W=-08052 H
08720754 5050 62 F Bob 3.5 Bal o4 21 5,9 12 3.2 1% .0 28 0.7
5000 17 € 6.6 102 <77 429 435 .01 .62 W12 .3% W05 12.0 53 7 0.2

29 32 EL 1 45 13 37 5
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MINECRAL BNALYSES DF SRIUND WATER

DATE SAMBLER TE%®  FIELD PILLISRAMS PE® LITER WILLTGRAMS PER LITER
TIMF LAR LARDBATORY  SINERAL COMSTITUENTS [N MILLIZOUIVALENTS PER LITER
pH iC PERCENT FEACTANCE VALUE ] F T0S TH  54R REY
cs L1 NA K CACJ3 S04  CL  NO3 TuRp SIN2 SUK  NCH “ASAR
RN NI B N R B A N I N I I I R S A R A I A A N R L I N N I
F ' MORTH COAST HB
F=01 WINCHUCK RIVER HU
18N/701¥=C5%01 H CONTINURD
08/1G/7T 5000 5841F 145 14 4.8 14 .6 25 1.2 17 25.0 .01 .1 56 0.8
5600 14.5C 169 .70 o33 461 L02 <50 €2 L4B 4D 15.0 106 29 D&
41 22 36 1 36 1 36 2y H
09/08/78 5050 59,0F 6.0 180 - - .-— e - - -— - - -
1215 0000 15.0C -
093/13/79 5050 72,0F 6.1 183 -~ -- T -- - - - - .-
0355 toot 22.2¢ -
06723780 5050 58,0F 6.1 184 - - - - - - - - - -
1200 0000 14e4C -
w9/28/81 5D%0 60.0F 6.0 170 17 5.0 15 6 27 - 17 -- 1l == 45 1.0
105% 5050 15.5C 746 181 450 &1 .63 .02 «54 o480 - 19 0.6
32 2% 41 1 H
03/05/862 5050 bel 175 - - -— a- - - - - - e
1015 o0LD . -—
09/17/85 5050 57 F 5.9 175 - - e - -- - -— - — -
1000 Jooe 14 € -
06/05/86 5650 57.0F b,1 175 10 &0 16 -~ 30 -- 17 2640 - - 50 0.9
0930 5450 13.9C 749 181 450  «43  .6] «h0 48 S62 - 20 0.6
31 3 38 5
LBN/OLW=D5002 H
08/20/54 5050 62 F bad 345 Bal W4 21 5.9 12 3.2 W4 L0 28 0.7
5000 I7 € 6eb  RUZ  «?7 423 .35 .01 s2 «12 434 .05 12.0 63 7 0.2

29 az as i 43 i3 a7 5
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MIFERZL AMALYSES OF GRAUND wATE®

RE%

DATE SAnPLER TErP FIELD ) MILLIIRAMS PER LITER MILLIGRAYS PER | ITER
TIWE Lag LARDRATOARY MINTRAL CONSTITUENTS IN  MILLIEOUIVALENTS PFR LITER
LL] EC PLECENT REACTANCE VALUE L} F TDS ™ SAR
Ca MG NA K CACN3 S04 CL ND3  TURB SIn2 Suw MCH AS AR
LA L A A A A A A R I N A I e T R E Y T T LI B B )
F ' NORTH CGAST HR
F=03 SMITH RIVER HU
F=03,4¢ LOWER SMITH PIVER HA
F=02,a1 SMITH RIVER PLAGN HSA
16K/31W-02001 H CONTINUED
DT/10/63 5050 16 10 17 3 103 1.0 Ba2 0 el o2 154 31 1e3
1250 50560 8.0 227 <80 B2 s T4 401 2406 +02 « 23 400 29.0 143 0 1ok
3¢ as 31 0 L 1% 1 10 ]
J9/DL/6& 5050 ~- - 14 - g2 - i1 - - - e2
1700 5050 Red 205 61 lebé «31 - -
27
09722765 5C50 - - 15 - 94 - 11 =~ - -—— 13
1630 03060 Ral 223 oH5 lefB 31 -
28 .
08/16/66 5050 12 9.7 14 +5 ] 1.% Re7 9 el - 113 70 0.7
1515 505G T.0 194 «hO +80 bl +0F llbb o3 25 01 —-—— 97 [+] 1.0
30 40 30 1] es5 2 13 1
Q7417767 5050 53,0F - el - —— - - - - - -
1420 5050 1%5,.0¢C 211 i
D6/728/70 5050 62 F 6.% 155 9.8 7.9 Ve b ) 62 0 6.9 1.4 +0 - 95 57 0.%
15C0 5050 17 C 7-0 15“ o9 Y.} 041 «02 1.26 « L0 19 .02 - 73 0 [ 1Y
3] 41 2h 1 a6 o] 13 1
03rs12/71 5050 59 F 6.5 135 - - - - 60 - Bed == @ = - 63
0930 5u50 15 € 7.1 169 1.20 «23 -—
09725472 5050 5R.0F 190 - - - - -— - - e= - e
14645 5050 l4e4C . -
89723773 5450 58.0F 5,7 175 - -- - -— -— - - == - -
1135 ooco 14.4C -
RI704/76& HOSC 59.0F A,7 170 -— -— - - - - - - - -
1310 oot 15.,0C -
LRALESTS (5D S5h.0F Aot 105 -—- - -— - - - -— - - ==
1345 uoor 13.3C -



MINERAL ANALYSES OF GROUND wATER

DATE SAMPLER TEMP FIELD WIL11GRA¥S PER LTTER MIELIGRANS PER LITER
JTIMNE LAB LARDRATORY MINERAL CONSTITUENTS N  AMILLIEQUIVALENTS PER LITER
PH EC PERCENT REACTANCE VALUE R F TDS TH SAR RE"
[ G N& L4 CACO3 504 cL NO3  TURR 5102 SUN NCH ASAR
l‘.t*‘tttttttt&Q““#t"0#“##t*it#‘#i#**###ttittttiti‘l“l"ﬁt‘*..t*t
F NORTH COAST H9
F=03 SMITH REIVER HY
F=03.4 LOWER S4ITH RIVEE HA
F=03.AL SMITH RIVER PLAIN HS4
L6N/014=-02001 H CONTINUED
06/0T/T6 5050 56.0F b8 220 - - - - 81 - 9,1 1l.3 - - T2
1400 5050 13,3 T.& 192 1e62 «26 02 -
b
08710777 5000 5Ta2F 200 1% 11 11 (L) 90 14 9.0 ol 04 .1 90 0,5
5000 14.0C 221 » 90 +90 k8 L0l 1.80 29 «25 400 32.0 150 1] 0e7
: s 39 21 0 7™ 12 11 0
pDe/08/78 5050 58.0F &,7 218 - - - - - -— - - -
0310 Q000 14.4C -
16N/0L¥=02003 X .
10710784 5050 58.0F 7.0 277 19 12 16 5 109 1.0 11 1.7 «C - 167 97 0.7
1430 5450 1é.4C 2.1 242 95 99 0 01 2418 202 31 03 - 127 0 1.1 T
L1 a7 26 0 L1 1 12 1
09717785 5050 58 F 7.0 262 - - - - - - - e - -
0810 o000 14 C -
S
J6/04/8% 5050 58 F 7.0 260 et - - - - - - - - -
0805 gooo 1 ¢ -
5
16M/014~03F01 H
06703786 5050 58.0F 647 140 5.0 10 740 o0 45 540 F.0 Ta9 oG - 98 54 Qb
1325 5050 1444C 7.8 143 25 82 «30 .00 .92 10 +2% .13 - 71 8 Osb T
16 A0 22 1S 7 18 8
16¥/014=02N07 H
0b6/s12/62 5050 3% F 47 B0 7.3 +3 32 2eb 12 12.0 «08 «0 46 De5
5350 14 € 649 131 +23 sbY 232 01 .1 + 05 34 W19 - 67 14 0.3

19 35 26 1 52 o 2€ 14



MINEREL ANBLYSES DF GRAOUND WATFR

DATE SAMPLER Tiue FIELD MILLIGKANS PERQ LITER MILLIGRAMS PER LITEP
TINE Lan LABQORATORY MINERSL CONSTITUENTS TN  MILI LEQUTVALENTS PER LTVER
PH EC PERCENT wEACTAMCE VALUF B F TOS ™ SaR REY
Ca "G Ni K caces 504 (98 ND3  TURFP STD2 Sue NCH ASAR
‘.t.#tttttiltttt#."&.tli't*t#“#‘#*#t‘t#t."C#C"..t.“"‘tt‘#t“‘*
F NORTH CDAST HB
F=03 SNITH RIVER HY
F=03.4 LAOWER SMITH RIVER Ha
F=03,al SHITH RIVER PLAIN HSA
LON/DLW=03NDE H
06/03/86 5050 59.0F 6.7 135 3.0 Re0 Be0 Y4 23 LX) BeO 2640 0 - 82 &0 Db
1505 5050 IS-OC Te@ 127 s+ 1% PLL) 35 +01 shb 08 +23 &2 - Tt 18 0.3
13 LY.} EL] 1 e 7 19 a5
16N/GLU=0%L01 H
03/27/53 5050 6.0 6e8 bed 2.4 43 243 10 1.3 - - 43 Oub
5000 beT 126 «30 « 56 27 W06 o846 + 05 28 W02 - 61 o Do
: 25 “7 Z23 % 71l “ 23 2
IAN/ULE-0TFOL H
09728753 5050 22 14 15 1.1 105 5.2 22 3.7 - - 112 Geb
3000 Teb ZEZ 1.10 1el15 W65 «03 210 o1l A2 W06 - 146 ] 1.0
28 39 22 1 73 4 21 2
10729456 5050 20 17 13 1.9 11¢ T.0 i8 «0 - »0 214 117 0.5 E
1230 59350 T.7 2930 LelLu 1440 57 +0% 2432 15 «51 200 18.0 164 L} 0.9 T
32 &7 19 1 78 5 1t 0
09/1475¢ 5050 26 ié 17 1.6 120 4e6 2.6 w1 vl «0 122 0.7
1540 5000 8.l 304 1430 1415 oT4 W04 2Zebl 10 «07 W00 2646 lo4 3 1.1
40 34 23 1 93 4 3 0 S
037 160 5050 32 14 17 1.0 130 1.0 29 9 « 03 .1 138 D6
505G 8.2 347 1l.60 1.15 WTE 4017 2.60 <02 «82 01 18.0 192 [ 1.1
45 33 21 1 75 1 24 0
08/30/61 505C 31 i2 I6 1.0 1213 oB 26 1le2 «D4 ol 129 0.6
1430 5050 Pel 308 1.t5 59 «T0 03 2abh 02 «73 L02 19.0 181 L} 1.1
4“7 3J 21 ] 16 1 23 1
09717762 5050 33 13 16 1.0 130 .2 32 b .0 «0 i%1 13% D.6
10Cu 5G50 Be3 229 1lehE  L.0T7 « T W03 2.60 «00 +90 .01 20.0 164 ] 1ol

L& 31 20 1 74 a 26 ]



MINERAL AMALYSES JF GPOUNT WATEF

DATE SAFPLER TEMP FTELD MILLIGRAMS PER LITER WILLIGRAMS PER LITER
TINE LAR LAROKATNRY MINERAL CNNSTITUFMTS TN MILLIFOUIVALENTS PgR LITER
P £EC PEPCENT REACTANCE VALUE ] F DS TH
Ca MG 7] K cacn3 S04 cL 403 TuRR 5102 SuM MCH
€ K & % £ F & ¥ k& & & kK %k ¥ 2 &k & & &k & 0 & F ¥ P P E S SSRGS E St ek kS EE RS
F NDORTH CDAST HB
F=03 SMITH RIVER HU
F=03.4 LOWER SMIT4 RIVER Ha
F=03.41 SMITH RIVER PLAIN HSA
16N/01%~DTHO1 H
06/14/62 5050 55 F 21 18 19 1.0 107 el 40 1lel «05 «1 128
5050 13 € 7.9 336 1405 1lebn «83 ,03 2+14 e1l 1lel3 .02 27.0 196 20
31 LT3 24 1 b3 3 33 1
LON/GLW-03C04 H
06/03/86 5050 60.0F 6.5 140 3.0 7.9 11 Y. 23 4.0 i8 14.0 «C - 80 35
110% 5050 15,.5¢C 7.9 139 «15 +58 ohA W02 Y] »08 +51 +23 - 71 1%
’ iz &7 39 2 36 L] &0 18
16N/CL¥=3R0D5 H
06/03/86 5050 57.0F Ah.% 195 hoD B.0 23 b 36 iv 15 32.0 «0 - 121 43
LL40 5050 13.5C 7.8 192 29 66 1.00 .02 T2 .21 o422 W52 b 114 7
11 35 53 1 39 11 22 28
16N/701¥=-09H01 H
08727753 5050 Z2el Zate 4e8 ol 12 Z2el .8 648 - —— 13
5000 Heb 57 «10 «20 21 <00 X1l « 04 25 08 — 32 3
20 39 A1 X 7 el 13
1H6NFDLIW=-09HO4 H
D6/03786 5050 57.0F ha7 165 5.0 11 10 o3 49 3.0 17 5.0 oG - 102 58
1230 5050 13,80 7.9 163 25 «93 ahh W01 «98 «0f «48  J08 — 81 9
le 5% 28 1 61 4 30 5
16N/0LW=~164M02 H
06/04/86 5050 61.0F 5,7 90 2.0 3.0 9.0 1.1 13 1.0 12 4.9 oL - 48 i8
1350 5050 15.1C 7.9 83 s10 +25 «39  ,03 26 «02 «34  LOR - 41 5
13 EY 51 4 ar 3 o5 11
168/01lW=15C01 H
nasaris3 5050 53.0F b2 6s3 Te? 3 2R 1.8 11 17.0 - «0 h5 36
5000 11.7C b.6 117 21 32 «33 .01 +56 oG4 «31 W27 -— 6% 9
24 4“9 21 1 47 3 26 23
12/04/56 5050 5040F bek o G2 .9 32 «0 V.0 19.0 «C .l A5 39
5000 10.0C 6a8 1237 w22 « 96 40 LO1 -1} + 00 «25 .31 i7.0 85 7
13 .7 kL3 1 53 0 21 26
12706757 50650 5.7 .5 C.b o7 31 3.8 12 23.¢ 1] «0 101 48
2000 Tel 1s2 oih W 70 41l W02 k2 « 08 «356  L37 19.0 100 i7

1 50 2% 1 44 . 6 24 26

SAR
ASAR

: 1% 4
le2

0.8
Qat

1.5
lel

0.5
0.1

0.9
G0

0.6
0.3

Dad
Qa4

0.6
0"

REY



MINERAL ANALYSFES 0OF GROUYY WATER

DATE SAMPLER TEMP  FIELN ' YILLIGRAMS PER LITER MILLIGRA%S PER LITER
TIME La® LARDRATORY  MINERAL COVSTITUENTS T MILLIFOUIVALENTS PLR LITEP
pH EC PLRCENT R:ACTAMNCE VALUE f F s TH  SAR RFY
CA L ]d NA K CALO2 s0& CL  NO3 TuRp S102 SUM  NCH  ASAR
¥ % & k & % % k¥ % k &k & % & &k F ¥ 2 ® ¥ & F & % ¥ X ¥ x & 8 F ¥ 0SS s kTN F S PSSP LS SRS AT FEE ¥R
F o NORTH CDAST H#
E=03 SMITH RIVER HU
F=03.4 LOMER SMITH RIVER Ha
F=03.4A1 SMITH RIVER PLAIN HSA :
. L6N/014=15C01 H ' CONTINUED
10/29/58 5050 56.0F 5.0 7.0 19 .0 40 5.0 9.0 6.0 - a1 90 41 0.7
1e20 5050 13,30 Ted 129 425 58 .44 L00 30 10 2% L10 19.0 as 2 045
20 4h a5 b 8 20 8
108/ /59 5050 3.8 5.6 Bl L2 34 b Te2 5,5 0 0 33 0ed
5000 7.7 102 L1 46 .35 01 58 .01 .20 0% 19.0 70 0 0.6
1¢ “b 35 1 £ 1 70 %
03/ /60 5050 . 249 54l Te2 Wb 21 Zel 12 Se2  404& o0 28 Deb
1550 5050 Tab 104 o1&k W47 431 02 42 2Gf o436 DB 14,0 64 T 0.2
16 o7 a5 2 48 5 39 9
, 0B/29/61 5050 5.4 9.4 9.2 ok Y] 1.6 1¢ 18.0 ,02 L0 ' 52 0eb
| 1615 5050 be3 152 027 o7 %0 401 o T2 + 03 + 39 2% 2240 102 16 045
19 53 28 1 50 2 27 20
G9/05/62 5050 Bubh 548 Tal ok 33 240 8B40 .8 «0 .0 k) 33 0.% E
1045 5050 7.7 101 .18 .48 L1 LO01 X D6 423 L08 1%.0 70 0 0.3
18 .3 32 1 65 4 23 e
07/10/63 5050 302 247 5e5 b 15 2.4 11 0 Y | g 20 0.5
1315 5050 6.7 6l W16 W2%  #2% 01 +30 W05  &31 400 1240 46 5 0.0 1
25 37 17 ? 45 & 47 ]
09/01/6& 5050 - - 7T == 24 - 13 == = == - 46
1645 5050 Teb 116 .33 b8 «37 -
25 H
07/077/65 5050 - G me 2¢ - 16 244 - == 23
1655 ou00 7.8 £4 228 b0 «2R  LD& - -
38 _ 5
35/09/66 5050 5.6 R.1 9,4 b 34 2.3 15 11.6 0 - 50 &7 0.6
505C el 143 2T 467 W41 L02 Y 05 447 .18 - 72 13 0.5

Zn 45 EL] 1 51 & 12 Ie



MINE#AL ANALY3ILS OF GRIURD WATER

DATE SAMPLER TEWD FIELD MELLIGRAMS PER LITEQ MILLIGRANS PER LITER
TikE LAR LARORATO®RY MINERAL CONSTITUENTS In  MILLIZGUIVALENTS PER LEFER
PH EC PeRCENT REALTANCE VALUE L} F ns TH SAR RE%
Ca M6 NA K cacns Su4 (41 N0O3  TURB SI102 Sum NCH ASAR
K ¥ K £ & % & & & 0 & Kk ¥ K K & K & K ¥k & 5 K Kk b b % % & F N K&Kk kR F KRk kR kR RS & RS E S NN RS S EES SN
F NOKTH COAST HB
F=93 SMITH RIVER HU
F=03,.,4 LOWER SMITH RIVER HA
F=03.41 SMITH RIVER PLAIN HS4H
I6N/OLW=-L5FQ2 H
6704786 5050 5T.0F 5.9 132 6.0 9.0 Q.0 ok 49 2.0 10 3.3 0 — T4 52 0.5
1450 Sub0 13.9C 8.0 142 «30 W Th «33 L01 38 a 04 v29 405 - 69 3 0eS
21 51 27 1 13 3 21 4
16N701¥-160C2 H
04/30/53 5050 4G 6.3 13 5 36 2.0 19 3,3 01 o0 38 0.9
5000 Gat 147 4] 2 5T W01 4] «D4 + 5% D5 1640 88 0 0.7
18 g 43 1 55 3 39 &
0Tf06/758 5050 8.C 12 12 3 60 «0 25 2.0 04 «0 130 70 Db E
5050 TeS 184 o540 « 99 52 W01 1.20 . 0O + 71 L0323 8,0 101 10 0.7 T
21 52 27 1 62 0 37 2
D9/04/5%59 5050 R 6a2 13 11 b &0 3.0 20 1.5 .G .0 70 0.6
1800 509090 Teb 192 w31 el «h8  J01 l.20 06 e56  L02 2R 0 107 0 0.7 o
24 12 53 1 65 3 30 1 -
D897 160 5350 8.2 13 10 6 72 3.3 16 1.6 «02 «0 78 0,5
5050 LY) 201 o0l L.GY shb  L02 l.66 07 «45  L013 260 122 2 0.6
21 55 22 1 72 & .23 2
p8s29/61 SC5C 6.9 i3 tu ok 60 l.6 22 2.3 «03 el 70 045
1600 5050 Te5 189 034 107 shle G401 1.20 «03 b2 o D4 2840 12u il Jab
18 13 24 1 63 F4 33 2
DFIUS/62  BUSD Tat 13 11 o4 (1.3 3.0 ?1 1.7 »0 Y] 127 76 Oub
1030 5050 B.1 19% «37  1.07 «h8  L01 1.32 +C& « 59 L03 26.0 125 -] 0.7
19 5 25 1 -1 3 3D 2
156N/014~16002 H .
L2704/586  350%) 52 F 840 13 11 3 Tz 1.0 1A 1.8 200 *1 72 0.6
5000 11 C 5.8 182 40 f.u7 PLY. B} Leteh «02 «%5 oD3 290 123 2 0.7
z2¢ 55 26 i T4 1 23 2
09/11/57 50%0 Gat iz 16 «b 57 1.9 20 1.9 + 00 ] (-] 0.5
500C ) Tt 176 «32 5% elhd 402 lels 206 «36 03 2440 115 9 Dot

1R 56k 25 1 b4 2 32 2



1g

WINFREL ANALYSES OF GROUND WiTev

DATE SAMPLER TEmp FIELD MILLE3RAMS PER LITER MILLIGRAMS PER LITER
TIME LAS LABORATORY  MINCRAL CONSTITUSNTS T8 MILLTEQUIVALENTS ®ER LITeR
PH tt PLRCENMT REACTANCE VALUE B F T0s TH SAR REM
ca NG N& K CALDY S0s cL N03 TurB 5102 SUm NCH ASAR
ttt‘t&.‘titt.t.".t‘t'ltttit.ittt.tt’t#tct#ttt‘t'#‘t!#tl#i‘tt‘ttittt
F NUORTH COAST HB
F=03 SMITH RIVER HU
F=03.4 LNWER SHMITH RIVER HA
F=0A,.AL SMITH RIVER PLAIN HSA
16N/056-17K01 H :
10729758 5050 T 5.0 11 i2 3 &7 6ol 2% 21.0 - ol 147 56 1.3
1310 5050 . Te5 210 «25% 90 W96 WN1 abb «i2 o7l 34 1440 132 11 1.2
12 42 45 [\ &5 & 36 16
09/18/%3 5050 B0 14 14 8 53 14 23 2.2 «0 o2 76 0.7
1600 5000 6,9 208 <40 1,15 <Al .01 1.16 2 «65 W06 32,0 143 19 Q.8
18 53 2a 0 55 12 30 2
16N/01W=17K02 H
09701764 5050 - - 21 -- 54 - 24 == -— == 88
1630 5050 B.1 284 91 1+08 68 -
34 S
09/16/65 5050 5,3 14 2% 1.0 9 346 3¢ 36.0 «00 == 141 T4 1.3
1330 ouco 7.0 282 31 1.15 1.09 .03 8 «07 «B5 458 -_— 145 24 leh
1z 45 42 1 4C 3 34 23
08/16/66 5050 Feok é2 29 »9 41 5.7 39 85,0 S 249 118 1.2
1440 505L be7 416 «47 1,851 1,26 .02 82 12 1410 1,37 - 216 73 leé
13 51 35 1 24 4 32 (1]
pTI18/767 5350 59.0F - - 31 - 36 - &5 9240 - - 104
1045 5050 2045C T.6 399 1.35 «T8 1230 l.48 -
39 5
07/10/68 5050 K0 F 6.2 285 beb 12 26 - 38 - 29 50.0 -— e 66 let
1430 5050 16 C T.° Zr9 e32 1,00 1.13 s TA «32 R} L 28 1.3
g 29 33 5
IWI242B0G 5G5S0 bha4F Beb 250 5.8 is 1% 1.0 73 leb 15 9.3 #03 ol 72 0.7
1345 5000 18,0 «29 1415 b1 L03 lekb «02 42 .15 24,0 128 0 0.9
14 5% 29 1 71 1 20 7
164/0La-17KD3 H
10726458  S05¢ 5.0 11 22 3 47 Gel 25 210 - sl 56  le?
5000 Ta5 212 o 25 LN «56 W01 94 12 o Tl L34 1a4.0 132 11 1.2

12 LY+ 4“5 n &5 [ 14 14



YIMERAL ANMLYSES OF CGROUND WATEW

DATE SAMPLER TeMP FIELD MILLISRAMS PER LITER MILLIGRANS PER LITER
TIME LAB LABNRATARY MINERAL CONSTITUENTS IV MILLIEQUIVALENTS PER LITER
pi EC PERCENT RFACTANCE VALUF B F TDS ™ Saw REW
cs "G ki X caces3 S0% cL N3 TURR SID2 Su4 NCH ASAR
NN I AR R A A N A A A I B R R A R R TN O Y RN R NR A NN N R T N I R N N
F NORTH COAST HA
F=03 SMETH RIVER HU
F=03.4 LOWER SMITH KIVER Ha
F=03.Al SWNITH RIVER PLAIN HSA
16N/GLW=1THDG H .
06703786 5050 5740F 6.3 140 4e) R0 10 b 29 6.0 18 3.7 oL -— 80 43 Ga7
0950 5050 13.9C 7.% 138 #20 Y Wbl L01 +58 .12 «51 W08 - 67 14 [ 1Y)
1% 50 34 1 (Y} 9 40 5
16N/01w=)1RFC1 H
08727453 5050 53.0F Teb 14 19 oh 65 5.5 36 3.4 - - 126 76 0.9
5000 11.7¢ 7.0 251 «3B  j.l5 W83 W0L 1.30 o11 1e02 W05 - 125 12 1.2
: 16 49 35 0 52 [ 4] 2
12/09/5% 5050 %2.0F beB 13 2 o2 95 1eb 18 vl «0F «0 172 97 1.1
50060 11.1C 6.9 292 234 1456 1404 401 1.90 06 1.07 00 25.0 112 o 1.6
12 53 35 0 63 1 36 V]
12704757 5050 Te2 20 27 5 10% 426 36 o0 W2 o0 182 101 12 E
5000 T8 182 236 lebd 1.17 .01 2.10 .10 1.02 .00 24,0 182 1] 1.8 t
1L 52 a7 0 65 3 32 4]
09725758 5050 7.0 18 29 3 90 %40 46 6.0 — 3 219 1Y 1.3
1550 5050 7e3 313 135 1e88  le26 01 1.80 +10 1le24 L10 21.0 184 2 1.9
: 11 4«9 &1 0 56 3 £ L] 3
16N/0L19=19J01 H
D4/30/53 505D G F 4.9 8.9 10 oh a9 LYY 14 6.1 N2 .0 %0 «3 Neb
5000 183 € 6.7 157 <24 «73 o4 02 «78 2«09 .39 10 17.0 FQ 10 0.5
17 51 31 1 57 T 29 7
16N/01d=204802 H
047307453 5050 0 F 3.1 Tal 21 5 37 12 19 68 08 «0 108 37 1.5
5000 18 C A8 17s .15 -1 «21 .0 o Th 25 54 L11 13,0 10% 0 1.0
) 35 5% 1 45 £ 33 7
12704456 5050 52.0F 3.6 6.8 16 o a7 4.B 12 19,0 «0 s0 108 37 1.1
5000 11.1C 6.° 159 .18 %11 «70 W01 « 74 1D o34 431 23,0 108 1} 0.8
12 19 4P 3 50 7 23 21
12/04/5%7 5050 4 F 4.4 14 22 .0 kL] 12 19 43,0 0% 0 166 67 1.2
5000 18 € 6.7 257 22 1415 «8Ah 402 T8 25 56 LT7 23.0 166 31 1.1
9 43 4] 1 3 11 23 313
/29758 5050 A0 740 1h .3 ELY 64D 17 164G - +0 116 “h 1.0
1145 5080 740 174 30 o654 +7C  L01 .72 12 «%8 L 28 7.0 97 '8 0.8

19 15 %6 1 “a 8 0 16



[

MINERAL ANALYSES AF GROUAD WATER

DATE SAMPLFR TEMP  F1ELD MILLIGRAMS PER LEITER MILLIGRAYS PZR LITER
TINE LAB LABNRATORY  MIMERAL COMSTITUENTS In  MILLIEQUIVALENIS PER LITER
PH EC PERCENT REACTANCE VALUE ) 3 TDS TH  SAR RES
Ca NG NA X tac0a . SD& €L ND3 TURP S§IN2 SUR  NCH  ASAR
¢ 8 & & & ¢ % % 5 0 0 b ko kK E &k & Rk kb FEr T FEE ST YA N E Nk kRN Y Y YT R E S
F ' NORTH COAST HB
F=03 : SMITH RIVER HU
F=03.4 LOWER SHITH RIVER H4
F=03,41 SMITH RIVER PLAIN HSA :
16N/01H=~20A02 H CUNTINUED
09/18/59 505L LY 11 19 .9 39 3.0 22 2540 0 0 LT I P |
1645 5000 £a® 200 2B .90 L8B3 ,02 «78 17 LA2 .40 25.0 140 20 1.0
1% " 41 It (%) 9 31 20
v/ /6D 50%0 St 15 22 .® 37 8.6 26 49,0 04 L0 7T 1.1
5050 Ted 298 420 1423 L9602 «Th S TS & B 1) 22.0 71 3% 1.1
11 49 39 1 30 T - 30 32
0a/29/61 5050 .3 Het 26 .6 a0 9.9 20 27.0 .07 .0 &% 1.3
1500 50%0 YT 5 B | 6% BT .02 W £O 21 o5 L& 20,0 128 15 0.9
12 39 49 1 33 12 31 24
07730762 5050 56,0F 7.2 16 25 W7 44 Be0 30 49,0 oL oD 180 84 1.2
1545 5050 133C 78 287 W36 1432 1.09 402 obd 17 285 W79 22.0 184 40 1.3
13 47 ag 1 33 .k 3z 29 :
09/01/64 5050 - -— 22 .- 16 - 20 == - e 62
1620 5050 8.0 240 -1 72 .56 -
41 5
D7/07/65 5050 - - 26 == 32 - 23 48,0 -— == 75
1635 5050 7.8 288 113 b4 o865 477 - .
43 S
03716766 5050 223 - - - == - -- — e e= e
ocon -
16N/0L4=-20403 H
I /81 5050 Re4 9,1 14 5 45 4ok 1% 12,0 07 .0 51 0.9
5050 TeT 172 2T 75 W61 W02 296 09 .42 .19 25.0 114 3 0.8
16 45 37 1 58 5 25 11
16M/G1u=-20R01 o
/30753 5050 2 F 5.3 13 17 W% 57 Bed 22 8.3 L0340 133 67 0.9
5030 18 € TeF 210 426 1407 47% 401 1,14 «13  4n2  L13 2640 133 16 1.0
13 sl 3s o 56 [ 31 6
12706456  Sutl 52.0F 4,9 11 17 .4 5¢ 5.A 12 4.0 00 L0 127 56 1.0
LI 11.1C B.© 195 o264 90 76 WH1 1,13 12 W% W22 27.0 i27 0 1.1

13 48 29 1 63 t 18 12



ES
<

MINERAL BNALYSES 3F RRIJUND wATER -

DATE  SAMPLER TEMP  FIELD ' WILLIG2AMS PER LITER WILLIGRANS PER LITER

TINE LaR LARDRATORY MINERAL CONSTITUENTS IN MILLIEQUIVALENTS PER LITVER
oH €C PERCENT REACTANCE VALYUC B F T0S TH SAR REY
Ca “G NA ¢ CACD3 534 cL NO3 TURB §$IQ2 SUM NCH ASAR
‘_*‘#t’t‘**t‘**“**"*‘*“‘ttﬁttit*“******Q*##*t*‘*‘*****#"“.‘...‘
F NORTH COAST HB
F=03 SMITH RIVER HU
F=03,4 LOWER SMITH PIVER HA
F=03.A1 SMITH RIVER PLAIN HSA
R 16N/01W=-20801 H : CONTINUED ’
12704457 5050 0 F 362 13 19 .8 59 12 16 14,0 «01 Y 140 60 1.1
500 18 € 7.0. 206 ol 1407 «83 L02 le18 25 o5 423 27.0 140 3 1.2
‘ 8 51 &0 1 56 12 21 11
06’15’62 5050 665 13 19 o7 70 449 16 18,0 «06 «0 71 0.9
5050 T.4 230 «32 1.07 o783 .02 L. 40 «10 «4%5 431 2640 146 0 ‘1.1
BT . - 15 &S 36 1 62 4 20 14
o 164/014=20H01 H »
04/730/53 5050 bob 7.8 15 7 21 345 23 2540 «0% «0 43 140
! o 5000 ~ 6e5 172 022 b4 o565 402 042 «07 ehS " 40 92 101 22 0.%
. T L . ' 14 42 42 1 27 & 2 26 )
12[@‘[56 5050 4.8 i1 13 W5 48 3.8 16 18,0 «01 «0 . 56 0.8
I; it 5000 6.7 181 026 090 57  J01 «96 «08 045 J2¢ IQQD 115 9 0.7
L lvv 14 52 33 1 5¢ 4 25 16
12/04/57 5050 6ok 15 15 9 35 6o 33 30,0, 0 0 77 0.8
5000 7.5 250 «32 1.23 «70 .02 «70 1% «93 48 19.0 146 43 0.8
. 14 54 31 1 31 6 41 21
10/29/58 5050 8.0 17 17 «7 50 4.0 37 33,0 a0 o0 180 90 0.8
1000 5050 6.6 260 ¢40 140 o 74 <02 1400 «08 1404 #53 Te0 154 40 0.9 >
le 55 29 1 38 3 39 20 -
~D341B2I59  50%0 ' Teb 15 15 o8 57 10 22 18.0 0 o1 g2 0.7
1820 500C 7.7 237 «38 1.23 65 W02 lelé 21 b2 29 23,0 14¢ 24 0.9
R 17 54 29 1 54 Q 27 13
11729460 5050 5T7«0F 22 542 11 9 16 6e?7 . 14 9.5 006 0 27 0.9
© 1519 5450 139C 70 126 ell e63 o8 402 «32 ol 239 15 10,0 69 11 0.2
11 &l 46 ? 32 1¢ 39 15 ~-
98729/61  S50%0 . ) 5.0 9.1 13 b 37 6.7 17 15,0 06 ol 50 0.8
1530 505¢C 7¢2 167 25 2 75 097 402 o 76 0lé %8 - 024 17.0 106 13 07
16 47 36 | S 46 9 - 30 15
97430762 50%) ' SheOF 60 12 15 +9 4R 76 vl9 26,0 .0 o0 118 66 0.8
1510 5950 13.3C 7.5 211 «30 39 ohd  L02 «3b «15 o546 o35 19,0 132 17 0.8

15 61 32 1 “7 7 26 19

¢




MINERAL ANALYSES OF GROUND WaTcR

DATE SAMPLER TEMP  FIELD MILLI3RAMS PER LITER MILLIGRAMS PER LITER
TIME LAB LABORATORY  MINFRAL CONSTITUENTS IN ATLLIECUIVALENTS PER LITER
#H EC PLRCENT SEACTANCE VALUE 8 £ ™S TH  SAR REN
ca ne N4 K caco3 506 CL ND3  Tuae $102 SUM  NCH  ASAR
& % & & % Kk & 3 kK % & & & & & % & F & % & & &k 5 F ¥ & = & % X ¥k & &£ & & & & ¥ ¥ & & # & & & ¥ ¥ ¥ &k ¥ & £ T & ¥ & kP X &S FE kS
F ' NORTH CNAST HB
F-03 SHITH RIVER HU
F=-03.A LOWER SMTIM RIVER HA
E-03.41 SHITH RIVER PLAIM HSA
: 16N/0LW=20H01 H CONTINUED
0T/10/63 5050 1.7 A0 14 1.0 29 6.6 16 16,0 Wl - 90 42 0.9
1403 5250 Ted 158 I8 4&6  «61 03 .58 14 (45 W28 - 83 13 0.6
12 45 51 2 41 10 31 18
09/01/64 5050 - - 14 == 50 - 15 -- - 64
1610 5050 7¢5 187 o5l 14006 42 —_—
a2 5
07/07/65 5050 - - 16 -- 33 - 17 19.0 - - &7
1630 0000 7.9 177 ol .66 JRE 431 -
39 5
08/16/66 5050 - - - = - - -~ 19,0 - -
1430 0000 182 o31 -
5
07/1B/67 5050 62.0F - - 15 -- 28 - 15 12.0 . - 44
1625 5050 16.7C 7.6 164 Y T T %2 419 -
42 , s
Ubs24770 5050 58 F 6.1 158 - -- — - a0 - 16 11.0 e 43
1460 5050 14 € 7.3 15% 8L W45 418 -
H
0B/11/71 5050 66 F 5.9 150 - -— -— a- - — — .= ee -
1610 0000 e -
H
09/25/72 50%0 5840F 6e1 L7 - - — - - - - — -
1410 a0u0 14,4 : -
5
Q9/26/73 5050 59.0F he2  LY0 _— - -— - - - 16 1640 B — 59
1510 5050 15.0¢ 166 45 W26 -
5
09/10/75 5050 58.0F 6.3 180 -— — e - -- - -— - - -
161% 0000 14.4C —
5
LeIUTITE 5050 £6.0F hel 160 - - - - - — -- - --
1610 6000 13,3C -



Pas]

=

MINFRAL 3%ALYSLS NF GROUND VATER v

DATE SAMPLER TEMP  FIFLD MILLIGRAMS PER LITER MILLIGRAMS PEFR LITER
TINE LAB LABDRATORY  MINERAL CANSTITUENTS IN MiL{IEGUIVALENTS PER LITER
: ] EC PERCENT REACTANCE VALUE B F.  TDS TH  SAR REY
ca »e NA K CACO3 S04 CL  N03 TURB SID2 SUM  NCH  ASAR
tt.‘.’t‘tt!ttttttt*tttt*tttt‘t#tlt‘t#ﬁ.tttt*'*t#tttttttttt‘tttt#ttt#
F ' NORTH CIAST HR
F-03 SMITH REVER HU
F=03.4 LOWERP SMITH RIVER HA
F=03.A1 SMITH RIVER PLAIN HSA
16N/G1LW~20HO1 H CONTINUED ‘
08/10/77 5000 5643F 170 5.0 12 15 o7 52 87 20 == «08 o0 62  0e8
" 5000 13.5C 201 425 <99 .65 402 1.04 18 456 2040 113 10 0.9
13 52 34 1 : s
09/08/78 5050 62.0F 6.1 195 - - - - - - _— .- - -
1300 0000 16.7C -
g’!ia[?q 5050 61'0F be2 Zoo - - - - - - - - - -
1045 0000 . 1661C _ -~
06/23/80 5050 640F 642 146 640 640 12 .9 24 - 13 =-- - .- 36 0.9
1300 5050 17.8C 7.5 143 420 449 .52 .02 bt «37 - 11 0.4
' 16 ) 42 2 v s
09/28/81 5050 62:0F 662 195 - - - e- - - = =- - -
1230 - 0000 16.7C . -
: s
08/05/82 5050 6.1 200 - - - -- - - - - -— -
6900 0000 -
' s
10/710/84 505¢C 5T7s0F 648 142 - - - s - e me ee  m= ==
1340 0000 13.9C -
. v s
09/17/85 5050 58,0F 6.3 190 5.0 12 13 - 50 -- 18 8.8 - = 62 0.7
0750 5050 14,40 Be2 192 425 .99 .57 1.00 51 14 - 12 0.7
14 55 31 . 5
96703786 5050 57.0F 6e¢7 120 3.0 6.0 9.0 1.6 23 10 12 7.4 0 -= a2 22 0.7
Aok 125 015 -59 139 .0‘ o"b '?.1 0310 012 - 63 9 003 T

6735 S50 13,9¢C
: 14 4A 26 4 41 19 30 11



L2

MINEGAL #NALYSES 0OF GPNUND WATFR

DATE SAMOLER TEmpP FIELD RILLIGRAMS PER LITER MILLIGRAYS PER LITER
TINE LAB LABDRATORY VIVERAL COWSTITUFRTS I MILLIFOUUIVALENTS PER LITER
PH EC FEOCENT REACTANCE VALUE ] F TDS TH SAR REY
Ca “e Na K cacn3 Sy cL NN3  TURE SIng Suv NCH ASAR
0‘#0tti“#!‘t#tti‘.*ttiittii#tittttt“0#**“#*0#0‘*'*1"“!#“‘###0#‘
F ' NORTH CTAST HB
F=03 SHITH RIVER HU
F=03,.4A LOWER S4ITH RIVER Ha
F=03,4Al SMITH EIVER PLAIR HSA
. 16M/GLd+20H02 4
04/30/53 5050 0 F 746 10 31 o2 50 14 - 13 1.0 »12 o0 95 &0 De6
5000 18 C 6.5 1856 «38 82 W48 02 1.00 $ 26 «37 W02 7.5 95 10 0.5
22 4R 28 1 [+ 17 £2 1
L6N/Q1W=-20H04 H
09718759 5050 8.0 14 14 o5 5% 14 23 2.2 »0 o2 T6 0.7
5000 6.9 208 «+60 1,15 +61 01 l.18 29 o865 204 32.0 143 19 0.8
16 53 28 [¢] 55 13 A0 2
11/29/60 5050 57 F . 55 lé 12 5 57 L3y 19 8.3 «05 .l 71 0.6
5050 14 € 7.8 205 «27 1415 «52 .01 lelé +10 e54 L13 3040 128 14 Ce?
14 59 27 1 L1} 5 28 7
/1Al 50%0 te? 13 il 5 &0 3.3 25 5.5 +03 «0 79 0.5
5050 7.7 203 +31 1,23 k8  L01 1.20 07 «71  L09 29,0 132 18 0.7
it 60 23 [ 56 3 34 L)
D7/730/62 5050 58 F S5e6 16 11 b 62 5.0 2%  heB o0 o0 70 045
5000 15 € 8.1 204& o288 1432 W48 402 le24 ‘¢l «58 .08 2840 132 13 0.7
13 613 23 1 59 & 32 4
16N/Q w=-2000) H
04/30/53 5050 0 F B4 12 17 .8 50 6.7 28 13.0C =11 .2 135 (1 0.9
$000 18 € 6,8 232 %0 99 T4 W02 le 00O W14 « 79 W21 19.0 13% 20 1.0
1 46 34 1 47 7 37 ¢
12/704/5%6 5050 49.0F 8.4 12 18 7 52 6e7 310 18,0 »D +0 143 71 0.9
5000 9e4C BT 239 et 23 « 73 L02 le U4 o1& o35 429 20.0 14% 19 1.0
19 45 35 1 45 ¢ ar 13
12705757 5050 0 F Tub 11 16 140 4B LY 26 11.0 o0 0 128 o4 0.9
5000 18 € 7.9 215 30 5D 270 +03 §6 «20 T3 W18 17.0 128 16 Q.9

19 L3 EL] 1 LY 10 35 9



MINEREL AMALYSES DF GROUND WAFEPR

DATE SAMPLFR TEMP FIFLD MILLIGRAMS PER LITER MILLIGRA%S PER LITER
TIME L4B LA3ORTNRY MINERAL CONSYITURNTS IN  MILLIEQUIVALENTS PER LITER
PH EC PERCENT REACTANCE VALUE L} F T0S TH SAR REW
Cs L) KA [ cacns 504 L N3  Tuee SIG? Sum NCH ASAR
P T E R E R E N NN R N SN I ST N N I A R N Y N I A N O I L A A A L O L B s & % &
F NORTH CDAST HB
F=03 SMITH RIVER HU
F=03.4 LOKER SMITH FIVER HA
F-03.4Al SMITH RIVER PLAIM HSA
L6N/O14-20002 H
06703786 5050 58a0F 7.0 250 Gel} 16 13 ok bé 12 17 16.0 .l - 146 81 0.9
LI TY) 5950 lbée4l B43 235 +30 1.32 78 W01 1,32 +25 4B L29 - 127 1% 1.1
12 55 12 ] 56 11 21 12
16H/7014-21F01 H .
06704786 5050 58,0F 6.1 340 .0 11 43 .6 30 12 73 5.1 ] — 177 55 2.5
1230 5050 14.4C B.2 335 «20 «P0 1.87 .04 ob60 W75 7406 JO0E - 148 25 1.9
: 7 ETH 62 1 20 8 50 3
16N/GiW=21R01 H
0%/01/%3% 5050 0 F 7.6 b7 12 o7 46 3.4 17 L& « 04 «C L3 &7 0.8
5000 1a € 7.3 149 39 «55 #5702 92 .07 « 4R o403 14,0 L2 Y 1 0.7
26 37 35 )3 -3} 5 32 e
83720/5« 5050 57«0F 7.3 8.2 12 ok 48 4.5 21 L.2 - +3 103 32 0.7
5000 13.9C T.2 161 +36 W67 «52 W01 .32 «c9 +59 .02 20.0 102 ] 0.7
23 43 33 1 57 & 36 1 .
12/04/%6 5050 51.0F Seb 1t 13 «3 L) 1.0 16 1.1 202 +0 108 60 07
5000 10.,5C 6.6 178 «28 « 90 o557 W01 l.28 «02 W45 W02 2Z.0 108 0 0.0
1s 51 3? 1 T2 1 25 1
12/04/%7 5050 0 F A F 11 i% .8 £l 0 18 1.2 +02 o0 1i0 58 0.8
5000 18 ¢ 7.2 179 2% «90 b1 L0272 la.2 «C0 »51 W02 2440 110 0 0.9
. 14 hi 34 1 70 L 29 1
16N/GlY=22J04 H
O6/04/80 5050 5640F 6.7 g3 240 4ed G0 .? 13 1.0 9.0 5.0 « O - 52 22 B8
1305 5050 13.3C R.2 85 «10 «33 «39 L0l .26 L 02 «25 08 - 41 & De2 T
a2 40 47 1 51 3 35 11 S
1AM/ 01lW=-22001 W
254256753 5DBC 0 F bot 207 11 . 1e 3.7 18 3.5 «0% o0 64 24 1.0
5000 le € 6.8 109 o2k 24 s8R 402 386 08 +%1 06 Bof L1] 6 N.2

F4 2% 49 2 36 8 50 )



68

MINERAL ANALYSES DF SROUND WdATFR

DATE AMDLER TEMP FIELD WILLLIG+4MS PER LTITER MILLIGRAMS Peo LITER
TIMg LAB LABURATORY MINERAL CONSTITUEMTS TN MILLIEJUIVALENTS PER LITER
PH EC PERCENT KEACTANCE VALUE B F DS TH SAR REY
c? 141 LT} L4 tacpa 506 ciL ND3  TUuRB 5102 SUM NeH ASAR
€ & & ¥ & € & &k & ¥ &P 2 ¥ kb kbR Rk gk ko bk Rk kST I E kKR PSS kRS
F NORTH COAST HB
F=213 SMITH RIVER HU
F=03,.4 LAWER SHITH RIVER HA
F~03.,41 SHITH RIVER FLAIN H5A
16N/G19-23D0) H
0B/27753 5050 59 F L1 bel 45 23 26 o7 7.2 1.8 - - 25 0.4
5000 15 € 7.1 72 17 o34 W20 W01 52 «C1 «20 .03 -— 38 1] 0.2
76 [%4 ?8 i 68 1 -26k 4
16N/014-26D01 H
G4/30/%3 505¢C 4e0 bet 18 o2 25 leb 23 23,0 Y1} «0 36 1e3
5000 bab 154 «20 «53 oTA LD1 «50 «03 oH5  L37 10.0 1ol 12 0.7
) 13 35 51 1 32 2 42 e
10720753 5050 14 14 18 b b6 «0 32 34,0 «0 .1 101 0.8
1145 5000 Taf 299 90 1,15 7B W02 e 32 « 00 90 455 24,0 1%¢ ‘37 1el
32 &0 27 1 48 [7} 32 20
99/ 160 5050 bef 10 2% oh 26 b 30 49,0 e 04 o0 : 58 1e4
1610 5350 6s5 27¢ 34 «B2 1.04 401 52 «01 «85 .79 13.0 14¢ a2 1.0 I
i% ar 47 0 FL] 0 39 s
08731761 50450 .0 13 30 0 44 1.0 42 35.0 0 el T2 1.5
0830 5050 TeT 204 +%0 1.07 1.31 OO + B8 «02 .18 .56 19.0 174 a0 18
14 33 «7 33 1 &5 21
B¥LTI62 5050 T.1 10 22 .0 31 2.0 39 23,0 0 +0 144 60 1.2
0900 5050 Teh 239 25 «d? 56 L 00 52 o0& lel0 437 1%.C 141 28 1.0
16 3R 45 29 z 52 17
LEN/DLW=~2AED) H
Q4/30/5%3 5050 11 he? 12 1.0 bR 3.3 14 4.3 «02 «0 105 0a5
5200 Te2 255  la55 W55 «H52 403 2.0U8 L7 «39 07 12.0 147 )} 0.8
56 21 20 1 80 3 15 3
16N /01a=26M05 H
0h/le/62 5058 K8k 24 1.8 8.0 o2 10 le0 11 T3 0% 0 14 Oe®
5050 13 € 4.3 17 013 el5 «35 L]l +20 «02 «31 . .12 9.0 47 4 De2

20 23 b5 2 31 3 &4 18



DATE
TIME

SAMPLER
LAB

[ O B B O I B B B B BN BN RN

F
F=03
F=03.4
F=03.A1
16N/01u=26H09
06/02/86 5030
1540 5050
16N/ 01 W=26N01
06730453 5050
5000
16N/01¥W=34R01
06/902/86 5050 °
1348 5050
16N/02¥=13£01
09723753 5050
5000
0r/718/67 5050
1239 5050
DT/10/768 5050
1315 5050
DE/Za/63 000D
1300 5650
06/24/70 5050
1430 S50
08/11/71 5050
1£30 uoge
D9/i26/72  S050
1049 5050

&

"
TEM®  FIFLD
LARNKATORY
PH EC
L 30 B B BN BN A BN J
NORTH COAST
SHITH RIVER
LOWER SMITH
SHITH RTVER
56.0F 6.8 160
13.3C B,6 - 154
Bs1 216
60.0F 7.1 320
15.5¢C &.3 303
he? 380
T.6 528
60 F 6.3 330
16 € 7.7 320
59.0F 6.1 155
15.0C
58 F 5.9 2B0
14 € 6.5 264
61 F 6.l 325
1s C
58.0F 5.9 382
ik.4C 7.7 354

TNERAL ANMALYSES DF GRIUNT WaTER

wILLISRAMS PER LITER

MINCRAL CONSTITUEMTS TN MILL1:QUIVALENTS PER LITER
PLECENT REACTANCE VALUE 8 F
A MG NA K caco3 SGa CL N3 TURB 35102
[ 30 AN 2 TN JN TN BNE TN JNE DR BN DN A N 2 U T N R BN DN N B B N B BN I S B BN
He
HU -
RIVER HA
FLAIN HSA
£.0 8.0 12 L 34 240 19 110 oG -
225 256 e52 W01 Y1 « 04 «54 418 -
17 46 34 1 47 3 38 13
17 545 22 1.3 45 3.8 i8 3.9 «03 «3
+85 ekh o906 03 1«70 +07 +31 06 15.0
a7 20 &2 1 73 3 22 3
G0 G0 ERd 2¢5 73 4.0 L1 a2 WG -
13- o746 1461 L06 1.46 «08 1,30 ,00 -
146 26 56 2 51 E &6 [
15 14 346 1.0 53 27 b4 2.5 - -—
«7% 1419 l.48 .03 1.06 « 90 1.80 404 e
22 34 43 1 3l 16 52 1
59 11 34 b 164 17 53 1.8 «0 -
2.94 o 90 lek? «01 3.28 235 1449 403 hand
55 17 28 0 1) T 2g 1
12 9.7 34 $e9 52 12 56 0 oG -
L1 B0 1.48 J05 1,06 «25  1.58 L00 -
20 27 51 2 36 9 55 i
11 Fa6 0 l.4 &7 10 42 1.8 o0 -
+ 55 #T7T 1.3 LUk lel4 «21 1.18  L02 bl
21 23 49 1 45 [ 1. 1
14 12 3% It &0 14 53 1,3 .0 b
«70 P 1.F?  L(2 120 «29 Luh4 W02 -
22 31 &7 1 aé 9 52 1

TDS
SUK
LI

100
12

137

192

151

169

237
215

149
157

157
140

21¢
171

MILLIGRAMS PER LITER

™
NCH

SAR
ASaR

REM

LI R I B BN N N

&6
iz

L
&2

192
28

T0
18

-1
25

DeB
Dub

1.2
1.5

2e1

2eh

1.8

1.1
Zo1

1.7
240
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MINERAL ANALYSES OF GRMIND WATER

DATE SAMPLER TEMP FIELD HILLIGRAMS PER LJITEPR MILLIGRAMS PFR LITER
TIME LAR LABULRATORY MINERAL CONSTITUFNTS IN  SILLICOUIVALENTS PER LITER
PH £C PERCENT Ko ACTANCE VALUE B F 108 TH SAP REN
CA L] N& K cacna 504 cL NO3 Tumrs S102 SuM NCH ASAR
€ &£ ¥ £ K & % & K £ & K &k & k& F KR E VY E DT R E R4 LD A E TP E LA G E kRN R E YRS
F ' NORTH COAST H8
F=03 SMITH RIVER HU
F=03.4 LOWER SMITH RIVER Hi
F=u3,41 SMITH RIVER PLAIN HSA
I6N/02W=-13ED1 H CLGNTINUED
03724773 5050 55,0F b5 560 50 18 38 Y] 181 22 55 7 0 -— 102 198 1.2
1530 5050 18-3C B.0 563 2450 Tetl 1+65 02 1e62 elb 1.55 o 01 - 293 18 2eh
b4 26 29 0 [ ] 8 27 o ’
09/04/74 5050 TL.0F 6.8 540 - - - - - - — - - -
1630 0000 21468 . -
09710775 5050 60.0F 6.7 445 - - - - - ~e - s - -
1650 0000 15.5C -
36/70T/76 5050 56.0F 6.3 430 -— - - - - -- - - - -
1540 0000 13.3C —
2871077 5000 57+2F ' 400 30 ia 31 1.0 iio 19 &1 sl 202 «0 150 le1
5000 14.0C 466 1e50 la48 1.35 403 2420 ¢4C 1e72 J00 2240 248 39 1.9
34 L) 31 1 51 9 40 4]
DI/0B/TS 5050 5%9.0F 602 455 - - bt - - - - - - il
1315 0000 1444 -
G9/713/7% 5050 61.0F &.3 420 - - - -— - - —— e e -
1150 0000 16.1C el
Le/23/80  BU5 61.0F b43 400 - - - - - - - == - -
1245 0o0c 15.1C i -
89728781 5050 60.0F He2 320 13 13 30 «b &% gt 49 =~ - - 1.3 l.%
1260 5050 15%.5C T.6 329 o565 LoCT 1,31 LC? ! 1.38 - a7 1.6
21 35 43 1 S
Qu/04/8E 5050 L 320 - - - - - - — = - -
0915 unae bd
10710784 5450 S9.0F 6H48 3310 - - - - - - == - -

L) ocoge 15.0€ -—



NINMERAL &NALYSES LF GuOUND JATER

DATE SAMPLER TEMP  E1ELD MILLIGRAMS PER LITER MILLIGRA4S PER LITER
TIME LAS LARORATORY  WINERAL CONSTTTUENTS IN  »ILI [EDUIVALENTS PER LITER
PH EC FEPCFNT REACTANCE VALUE B F 105 TH  SAR REY
CA ne N4 " CACo3 S04  CL MA3  TURR Stae SUM  NCH  ASAR
b & & ¥ 6 & 0 % sk F S ET e E bRk FEE R P FF LT R RS RSN EFE N kR KRR EE S E RS SRR
F NOIWTH CRAST HB
F=03 SMITH RIVER HU
F=03.A LOWER SHMITH RIVER HA
F-03.A1 SMITH RIVER PLAIN HSA
L16N/024~13E01 H CONTINUED
09717485 5050 60 F 6.2 322 - - - - - - — - - m-
2735 0000 16 ¢ -
06/03/86 505D 57.0F 6.6 265 8.0 6,0 26 == 50 -—- 42 -~ — - 53 1.4
ITs 5050 13.9C 7ol 265 40 .66 1.13 1.00 1.18 - 3 1.5
18 30 52 3
1TN/OLN=~02G01 H
U9/15/58 5050 ‘ ' 240 8.0 £40 W0 16 5.0 9.0 2.0 J0F O 64 40 Ok
1510 5050 Te5 109 410 W66 426 .00 .32 210 .25 .3 10.0 52 22 0.2 ¢
10 65 25 46 14 36 & §
0B/27/59 D50 © kel 649 b4® a2 40 le4¢ 741 3.0 o W0 72 &0 0.5
1330 5000 TeS 110 423,57 W30 L) .80 403 .20 D5 18.0 12 0 046
21 51 27 1 74 3 1% 5
83/ 160 5050 3.8 Teé 6.5 L3 38 2.1 7.5 3.5 J0¢ L0 40 D.4
5050 Ta5 115 .19 W61 428 .01 + 70 #0% 221 L08 2040 74 2 0.3
: 17 56 26 1 71 4 20 6 -
39/30/61 5050 4.8  Be3 bR .2 29 1e2 TeB 442 403 o1 38 0.5
1655 5050 69 107 424 452 30 01 .78 D2 . #22 W07 1840 73 0 De
22 49 24 1 72 2 20 6
I9/i2/63 5050 408 Bed Ak L& 36 w6 TR 2.6 Y T 74 38 0.5
1400 5050 Tet 116 26 .52 .28 L01 W72 W01 .22 J0% - 5¢C 2 0.3 T
23 54 ?7 1 73 1 22 4
DB/2876& 5050 - - fe8 == 38 R - == 40
170% 5050 7.6 110 .30 .7 .20 -—
27 5
26/24765% 505D — -— 5,7 - 34 S A R 40
1516 0096 7.9 112 .75 VhA .24 -
24 s
0B/08/65 0000 118 - - — e - - - e - -

onoen -



€6

0T7/11768
0539

03728769
L2u5

06107176
41550

08/10/77

09713779
1015

36/23/80
i215

02705782
1040

06705/P6
L LEL]

09710775
1430

D&6/0TITA
1440

28710777

0s/38/78
1000

39/13779
0910

ooco
5350

0000
5050

5050
5450

5000
5000

5050
5u50

5656
0000

5050
0009

5050
5050

50530
5064

5050
0000

5000
5000

5050
ovgo

5080
cooe

55.0F
12.8C

58.0F
1646C

55.0F
12.8C

54 45F
12.5C

57.0F
13.4C

5T+ 0F
13.9C

55.,0F
12.6C

5740F
13.9¢C

5640F
13.3C

55 .4F
13.0C

Sh,0F
13.3¢C

b4, OF
17.8C

6.1

bel

7'9

bat
Teb

Te0
8.3

115

115

122
121

10l
142

155
152

168

160

10%
193

295
293

329

2Ty
33l

320

5e¢5
«27
22

5.7
28
22

6l
30

Q.0
45
25

1o
+ 50
it

13
65
1€

-

7.8
L1
52

Gie3d
68
54

Q.0
o Te

12
1]

55

29
2438
7%

2%
280
75

[.Y.]
+30
25

a0
30
24

-

B4 0
.3E

13

4.0
17

-

a7
L)

s
«T8
57

ar
Tl

an
o 72
wl

14&
2430
A8

10
3.20

5.0
.10

7.0
el5

Te7
«l6

Tet
s21
13

Beb
246
18

G0
25

11
.31
18

L]
W L7

1240
19
16

19.9
32
23

20«0
32

-

39.0
atl
35

-

«0} o0

19.0

o -

o0

«02

94 46
b4 9
8
93 3
52
15
116 72
105 26
167 144
148 .
1Yo
108 12

0.4
Ge3

oo
* 4
U g

vt

-
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nINERaﬁLwMMLTSES OF GRUYUAD WATER

DATE SAMPLER TEnp FI1ELD MILLIGHKAMS PER LITER MILLIGRAMS PFR LETEP
TINE LaR LARORATORY MINERAL CONSTITUENTS IN  MT{LLIESQUIVALENTS PER LITER
L3, EC PEFCENT REACTANCE VALUE B F 10§ TH SAR RE
CA 214 Na K £ALO3 304 cL NO3  TuRB 5102 Sy NCH ASAR
pot**tttttcttttsooooottoot-stmt-ootcottstooo-taottttttuatttom-cotcooe
F NGPTH CDAST HB
F=03 SMITH RIVER HUY
F-03,4 LOWER SMITH KIVER H&
F=03.41 SMITH EIVER PLAIN HSA
174/0LW~02602 H
03719787 2894 -— - Te7 - - «0 11 490.0 - - 12R [ 3
3334 164 +33 +CO «31 05 -

LI7N/01W=026063 W
10/14/86 2894 - - 7.0 - - 1.0 11 %6.0 el - a7
3334 140 +»30 +02 +31 W74 -

FIN/OLW=-02K01 H

06703786 2864 - - 5.9 - - 240 Y4 29,0 - - 97
3334 156 226 «Cé «27 W4T -
17N/0Lu=02K02 H
D6/03786 2894 - ot 5.3 bl - 4a0 11 63.0 i i 141
3334 226 «23 «03 +31 1.02 -
178/01W=02K03 H
D6/702/86 2u89¢ - - Eob - -~ «0 8.1 2740 - - T
3234 124 +28 + 00 «23 W64 -
17H/0L9=02P01 H '
08’2"’53 5050 ba2 13 3.4 3 b4 1.5 5.8 1.9 - - -1 0-2
$000 5.8 i30 «21 1.07 «15 01 1.28 03 olb6 W03 - A8 1] 0.2
15 74 10 1 8% 2 11 2
1TH/0LWw=02P02 H
067413762 5050 56 F 645 20 LT L) 52 l.8 Tsb 5240 + 05 0 87 0.2

505¢C 13 C 7.5 223 e32 1k «21 W02 ) PR 04 «21 B4 20.0 145 46 0.3
15 75 10 1 49 2 i0 ig



56

MINERAL ANALYSES OF GROUND wATF&

DATF SAMPLER TEMP  FIELD MILLIGRAMS PER LITER MILLIGRAYS PER LITER
TINE LAR LABORATQRY MIMEPAL CONSTITUENTS IN MILLIEMIIVALENTS PER LITER
PH EC PERCEMNT REACTANCE VALUE 8 ¢ T0S TH  SAR
ca "G N X caco3 S04 CL 03 TURB SI02 SUR  NCH  ASAR
ittctt‘titfttt‘ttitttt*ttttttt#ttt#tvatllttt‘tt#tttttsttttttttittttt
£ ’ NORTH COAST HB
E-03 SHITH RIVER HU
F=03.4 LOWER SMITH RIVER Ha
F-03.A1 SWITH RIVER PLAIM HSA
LTNZJiv-03E0) H
OTILTIET 5050 57.0F Yol 36 5.0 7.9 161 Te? 8.7 8,5 Y 169 172 02
1550 5050 13.9C 841 358  ,47 2.96 .22 .20 3.22 W16 425 .14 - 180 i1 0.3
12 77 ¢ 5 BS 4 ? &
06725170 0000 S8 F 6.8 &0 -— - — - - - - - -
L015 5050 v -
08/12/71 %050 66 F  T.l 315 - - -—— == 155 - Te2 == -~ r- 166
a0 5050 19 ¢ B.l 33% 3,16 «20 -
09/25/72 5090 S6.0F 7.0  32% - - — m- - - -— - -— .-
0935 0000 13.3C -
39724773 50950 62.0F Te1 345 -— - - -- - - P C—
1220 0000 16,7C -
09704/74 5050 60,0F 5,9 305 - - - - - == 5,0 5.2 - = 137
1440 505G 15.5C 291 ol% LDB -
D9/10/75% 5050 . ST0F 7.0 295 10 29 3.9 4,3 14¢ TeD 4o 5.7 0O == 167 144 0.1
1430 5064 13.9C 843 293 W50 2438 417 .11 2.30 «15 .13 .09 - 148 & 0.3
16 75 5 3 6 5 % 3
06/07/76 5050 56.0F 6.8 329 - -— - - - - - .- - e
1440 0000 1343¢C -
IWILO/TT 506D0 58,4F 274 13 36 4,0 3.7 1t0 Tel A0 == 02 .0 170 0,1
5000 13.0C 331 W65 2,80 17 L09 3,20 W16 L7 34,0 198 12 0.3
18 75 L ?
L9/28/78  SG50 SheOF 7,0 320 - - -— - - - —_— == - -
1000 0000 13.3C -
09/13/79 505C EhO0F T.0 ak5 - - - - - - - =-— - -

0910 Gone 17.8C -—

RE

v
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‘!INFRlLil'“LYSFS QF GROUND WATEPR

DATE  SAMPLER TEMP  FIELD MILLIGRAMS PER LITER MILLIGRAKS PEP LITER
TINE Lan LAROPATORY  MINERAL CONSTITUFWTS I8  WIELIFQUIVALENTS PE® LITER
P EC PLKCENT PESCTANCE VALUE B F  TOS . TH SAR  RFM
T T caco3 504 CL W03 TURB STRZ  SUM  NCH  ASAR
T T R E R R E R R R R N T T T T T T R T T T T T T YT Y
F NORTH COAST Hp
F-03 SMITH RIVER WU
£-03,4 LOWER SMITH RIVER Ha
F=02.41 SNITH RIVER PLAIN WS4
1IN/OLN=03E01 H CONTINUED
06/23/80 5050 50,0F 7.1 344 10 35 4.0 2.6 158 - 7.0 -- - - 169 0.1
1035 5050 15.5C Beb. 342 .50 2,88 L17 J06 3,15 .20 - 11 0,3
P T 5 2 5
09/28/81 5050 61e0F 649 345 == == e e - - e - -
1010 0000 16.1¢C -
, s
08/04/B2 5050 7.0 350 ==  -= == = - — e= - - -
0945  0GOO -
. : 5
179/014=04401 #
11/29/56 5050 55 F 5.6 28 402 .3 124 18 7.0 2.1 401 0 128 0.2
5000 13 € 7.3 268 428 2430 W18 W01 2,48 .06 ,26 .03 36,0 159 5 0.3
10 A3 6 0 %0 1 T 1
09/12/57 5050 742 25 49 W5 119 W0 95 1ok 400 oD 121 0.2
5000 Bel 262 36 2,06 .21 .01  2,3A 200 .27 402 34,0 156 2 0.3
1« 78 8 0 89 b 10 1
07/18/58 5050 40 23 6,0 .3 123 4.0 9.0 2.0 == .0 126 0.2
5050 Tob 256 420 2430 426 o0l 2.4b «08 .25 .03 27.0 154 2 0.4
T 83 3 o 87 3 9 1
09/0375% 5050 6e0 27  S.5 .3 127 2.0 €.0 1.4 .0 LD 126 0.2
5000 8al 251 .30 2.22 .24 401l 2.%4 WG4 W17 .02 35.C 159 0 0.k
11 R0 CE 92 1 5 1
3971&/760 5050 LY 28 4.6 .t 123 243 T+1 1.8 +03 «0 129 0.2
5650 8.2 260 .23 2,30 .21 .01  2.46 <05 .20 .03 33,0 156 & 0.3
T 8 0 e COE
08/30/61 5050 : 6s5 27 4.8 .6 122 8 Bl 2.2 W04 L1 127 0.2
5050 ToT 253 W32 2,82 W71 01 2,64 W02 .23 .04 34,0 157 5 0.3
12 we 8 G« . 89 1 81
09/01/62 %050 6.0 26 47 L6 126 leé G4l 2.0 o€ o0 123 0.2
5000 Bu2 240 30 2414 .20 WOl 2.4 03 .26 .03 4.0 18 0 0.3

11 1 a G L1 1 9 1

)
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MINERAL ANALYSES OF GROUND WATER

DATE SAMPLER TEMP  FIELD SILLIGRAMS PER (TTER MILLIGRAMS PER LITER
TIMF LaB LABORATNRY  MINFRAL CONSTITUENTS TN MILLIEQUIVALENTS PER LITER
PH EC PERCENT REACTANCE vALUE B F 108 TH  SAR REY
cA ng NA K Catn3 S04  CL  NO3  TURD 5102 SUR  NCH  kSaR
’ltttt‘tt‘tl.tlt.lit‘.tt.tt&#tttt#tttatt&'to.‘tttttttti*tttaltttttt‘
E : NORTH COAST W8
F~03 SNITH RIVFR HU
F-03.4 LOWER SMITH RIVER HA
F=02,A1 SMITH RIVER PLALN HSA
1MN/01W=04J01 H CONTINUED
09/13/63 5050 5.9 28 Gek L5 120 Tsb  ByB 1.3 el o~ 142 128 0.2
1300 5050 Te5 263 029 2430 a1y +01 2e%0 »03 '25 «02 —— 123 10 Do
10 82 7 o 89 1 9 1
08/18/64 5050 - —— &y7 == 119 -~ T4 == — - 126
1612 5050 .2 244 .20 2.39 e 21 -
7 H
08/26/65 5050 S - - 42 = 116 e= 747 == - = 122
1620 0000 Te6 251 el8 2432 .22 -—
7 s
Cu/08/66 0000 270 - - -_— - - - -— - - -
0000 ) —-—
0t/11/766 505¢ 55 F Te3 280 4,8 30 3.8 l.l 131 4.3 8.0 2,2 0 - 136 134 0.1
1230 5050 13 € Bel 281 4?4 2,67 17 JG3  2.52 09 23 .05 - 134 5 0.3
6 ag 3 1 6% 3 8 2
pa/2Zn’/69 QUOD 5T0f 7.1 285 - - i~ - - - - m- - -
1000 5050 13,9¢ -
09704774 5050 64.0F 6.9 320  7.% 34 4eb b 151 433 5,3 6,3 G - 172 1%8 0.2
1420 5050 17.8C 8.0 305 L37 2.80 .19 .02 3,02 209 W15 .10 - 153 8 0.3
11 33 & 1 9¢C 3 & 3
09710775 SL%0 50.0F 7.0 305 - - ol - -— - - w- - -
L1420 0000 lée4C -
5
3710777 5000 554 4F 260 7.9 A% 4,3 4 160 5.0 6.7 -- 02 .0 160 0.1 X
5004 13.0¢ 326 W3% 7,80 Lj9 401  3.70 10,19 32,0 185 0 0.3
12 83 6 ] 5
GR/24/80 5050 B0LBF 7.3 345 7,1 35 ko4 LA 166 2:3  Tal 8.3 L02 .1 160 0.2
1230 5000 16.0C +35 2.8 «1% W02 3,20 +05 «20 409 32.0 190 4 Qa3

n ge 5 1 30 i -] 3



86

AINERAL ANALYSES OF GROUND WATER

s

WILLIGRAMS PER LITER MILLIGRAYS PER LTTER

DATE SAMPLER TeEmp FIFLD
TInF LAB LARDRATARY MINERAL CONSTITUENTS IN MILLIEOQUIVALENTS PER LITEK . )
PH £C - PERCENT REACTANCE VALUE 8 F 708 TH SAR REM
3 CA MG NA .4 CaCn3 S04 cL NO3 TURE SINn2 SUN NCH ASAR
'EEE NN ENEI NI I B A BN I B N AN AN NS I N NN N N N A A N R A N R BE R N NN N N B R I R R R L I N IR IR N N AR IR N
E NORTH COAST HB : o
F=03 SMITH RIVER HU
F=03,.,4A . LOWER SMITH RIVER HA
F=03.A1 SMITH RIVER PLAIN HSA
o 1TN/701W=064L01 H . . . .
08427453 5050 59 F 6o 42 8.5 ol 187 5 12 2.0 - - 189 03
) 5000 15 € 7.1 363 032 3445 e37 00 3e74 « 01 o34 D3 - 186 -2 Oeb
L] 83 9 91 [}] -8 1l
06713462 "50%0 58 F 11 53 €e0 o3 237 8 14 1.5 D& o1 2645 0.2
5050 . 16 C 7.6 465 - .55 4,36 «35 401 ko7 «02 «39 ,02 33.8 264 9 0.%
10 83 7 [+] 92 . 8 0
T ) 1IN/7014~041L02 H .= ) . o . . :
08727/53 5050 67 F 6.0 43 7.0 0 189 7 9.5 oh "o i ’ 192 062
5000 19 € 7.0 352 «30 3454 «30 00 3.78 «01 227 W01 - 180 3 0.5
: ' 7 86 7 93 0 7 0 : . -
C7 A TNZOLN~D4LCR H .
06704786 3050 65.0F 743 520 60 58 8.0 o6 206 14 28 o5 0 - 253 254 0.2
1200 5050 18630 "Ee3-_ 463 e300 4,77 «35 ,L02 hel2 29 «79 L01 - 239 48 0%
. ‘ . : 6 a8 6 0 79 6 15 .0 . ’ i S
178/01¥~09401 H . wi’»
09/03/59 5050 ’ 6.0 27 %¢5 o3 127 240 660 1loé «0 o0 126 Oe2
1300 5000 . fe.1 251 e30 2,22 e24 o401 2eEh « 04 el7 .02 35.0 - 159 c 0 Oeé
) ’ 11 39 9 0 92 1 6 1l
09714760 5050 . Lot 28 &edd b 123 23 7.1 1.9 «03 «0 . 129 0.2
. '1530 .5050 . ‘ 8.2 260 .23 2.30 «21 L0} 2.46 «05 «20 <403 - - 33.0 156 ¥ 3 0.3
’ S 8 64 3 /] S0 2 - 7 1
08730761 5050 . . 6e5 27 4.8 o 122 . o8 8ol 242 « 04 el 127 0.2 .
1620 5050 7.7 250 «32 2,22 «21 ,L01 2,44 «02 «23 L0& 34,0 157 -] 0.3
} 12 80 8 0 E9 D § 8 1
09/07/62 5050  6eD 26 47 b 124 leéd 9.1 2.0 U +O 138 . 123 Qe2
1%30 5G56 . 842 240 «30 2.14 «20 401 2448 «G3 226 o403 3440 158 0 0e3
’ 3

11 a1 8 J a9 3




MINEKAL BMALYSFS OF GROUND waT:®

DATE SAMPLER TEMP  FIELD ' KILLISRAMS PER LITER MILLIGRAMS PER LITER
TIME LABR LARORATORY  MINERAL CONSTITUFNTS IN  MILLICOUIVALENTS PER LITER e
oY EC PEFCENT REACTANCE VALUE 8 F 78S TH  SAR"T “REY.
ca MG NA K CACD3 SO CL ND3” TURB Sl1O02 SUM  NCH  ASAR
ttttt#ttt#ttt‘t“#‘it.‘.#t’toblt.tttt.t.ttottttt‘ttltt‘tt##tt#ttttt‘
F ) NORTH COAST HB
F=03 SMITH RIVER HU
F=03,4 _ LOWER SMITH RIVER HA
F=03.A1 SMITH RIVER PLAJN HSA
17N/01%-09B01 H : i :
07716758 5050 : 4.0 7?3 6e0G o3 123 40 9.0 2.0 - 40 194 126 062 3
1410 5050 Teb. 256 20 2430 ¢26 401 = 2446 08 425 ,L03 2740 154 2 0.4 L |
. \ 7 33 9 0 87 3 9 1
17N/01W~03601 H
06/04/86 5050 56.0F 7.0 152 4.0 13 6.0 2.4 51 4.0 9,0 6.7 0 == 90 64 0.3
1050 50950 13.3C 8.3 153 «20 1.07 «26 <06 1.02 «08 «25 411 - 76 13 . 0.3
o . : . 13 67 16 4 70 5 17 ] : ' oy
A 17N/014=09K02 H .
36/04/86 5050 59.0F 6.9 192 3.0 15 5.0 0Geb 52 40 10 1840 0 - 108 69 03
105% - 5050 15.0C Q,g”’ 178 «15 1.23 «22 W17 1.04 «C8 «28 .29 . - 93 17 0.3
e : S 6 69 12 10 52 -5 17 17 . :
0 17N/01W~11A02 H v : _ R
© 9 260 5050 9 F - 1le7 10 441 L1 33 o5 5.0 16,0 .03 ,0 78 4% 0.3
.. 5000 13 € Te& 11T J08 .82 .18 0O 66 Ul J1l& W26 21.0 78 12 0e2
) 7 76 17 62 S } 13 24
174701w~-11F01 H ‘ .
07730753 505G 57 F 7.7 28 3.1 3 123 = 5,8 == - == 134  0e1
50600 14 C 7.1 257 e38 2.30 13 L01 2446 o16 ted 11 0.2
13 82 s 0 T H
x . ATN/91W=-13601 H o : :
08/727/53 5050 . ' 545 13 2.3 .2 65 1e7 . 4%e8 1.2 - - 67 0.1
© 5000 Te2 139 427 107 410 01 1.30 06 414 L02 - 68 2 . 0.1
‘ 10 74 7 1 87 3 . 1
17N/014~14C01 H ,
09728753 5050 21 19 20 2.1 152 10 645 343 -~ == 130 0.8
' . 5000 . , Be0 326 1405 1456 _oF7 05 3,04 221 424 405 - 175 0 1.4
30 “4 25 1 Be 6 7 v ‘ ,
10429758 5050 16 11 47  2eb 153 13 27 W0 = . 284 91 . 2.1 . E
1500 5050 . Be®@ 370 490 90 2.04 L07 3.06 027 W76  L0D 16.0 227 0 3,5 |
: 23 23 52 2 75 7 19 0 5
08/14/5% 5050 21 15 3.9 3,3 165 15 14 .7 1 L0 113 0.2
0955 5000 » a4 367 1405 1423 .17 .08 3,30 «31 .39 01 20.0 192 0 0.3

42 43 73 82 _ ] 10 o .
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MINERAL ANALYSES DF GKOUND WATER -

DATE  SAMPLER TEMP  FIELD - MTLLIGRAYS PER LITER “ILLIGRAMS PER LITER
CTIME Lan LAROR&TORY  MINERAL CINSTITUENTS IN MILLISOUIVALENTS PER LITER o
oW  KC PLECENT REACTANCE VALUE B F  TDS TH SAR  REM
A M6 N K CACD?2 S04 CL ND3 TURR SI02  SUM  NCH  ASAR
‘Qt#“'##*‘*#‘tt‘*.“##t“‘**#tt**#t##*#**'*‘i*t'*‘f‘#’.“:.‘.‘*..‘....
' F : - NORTH COAST HB , :
F-03 SMITH RIVER HU B S
F=03,A - "LONER SMITH RIVER HA . : ,
F=03.41 SMITH RIVER PLAIN HSA o
.. 17N/0L¥=-14C01 H , . CONTINUED - o
09/15/60 5030 o 19 14 41 2.6 16l 16 15 6 .23 .1 105 1.7
1500 5050 A3 384 495 1415 1478 07 3.22 «29 .42 .01 20,0 223 0 3.0
26 20 45 2 82 7 11 0 _
¢ 161 5050 22 16 35 2.5 160 16 15 1.3 418 .1 119 1.4
se50. .. . - Bel 366 1,10 1432 1.52 406 3420 029  o42 o02 22.0 224 0 2.5
‘ 28 33 38 2 81 7 1u 1
09/15/62 5050 25 13 35 2.9 174 13 15 %9 o1 . W0 211 115 le
1500 5050 Be3 367 1625 1e07 1652 07 3e48 027 42 401 23.0 232 ‘0 246 v
‘ 32 27 39 2 83 &6 10 0 : o Cos
07/10/63 5050 27 9.0 16 1le& 117 9¢1 942 262 o1 o1 154 105 0.7
1225 5050 . B2 251 1435 74 <70 .04 2434 e19 <26 .04 26,0 168 0 1.1
o o . 8 26 25 1 83 7 e 1 ) :
09/02/64 5050 ‘ - - 30 == 159 — 14 = SR - 122
1218 5050 Be5 379 1.31 3.1¢ L .39 R .
- - : ~ 35 ~ o l : s
: ' 174/01v~-14C02 H ‘ '
08/00/65 5050 3.8 19 5.4 o7 61 5 9.0 2.8 .06 == 114 87 0.3
1630 5050 Ted 192 o19 1456  +23 02  leb2 «01 425 405 - 9 . 7 0k T
~ 10 78 12 1 84 L1 13 3 ,
08/08766 2000 L 186 == == e == -— -— e - — - )
0000 - - ' . -
G7/17/67 5050 6740F - e= 46 - 69 = 742 2.8 == == 73 ~
1500 5050 19.4C 7+3 161 .20 138 T .20 405 -—
~ o _ S 12 v . A ‘ s
07/11/68 5050 6k F 86 205 249 - 20 44?2 1eb 84 240 9.0 6.6 oG == 100 RO 0.2
0745 5050 18 € A.3 206 14 1.66  J1P .04 . 1.b8 c06 . 425 411 - 06 5 0.3
- 7 82 e 2 81 2 12 s
28728769 0000 67e0F A5 17R == - .- - - — e -- - -

0915 5050 15e4C -—
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MINERAL AMALYSES GF GROUND WATER

DATE SAMPLER TCWP  FIELD MILLIGRAMS PER LITER MILLIGRAMS PER LETER
TIvE LAB LABORATORY  MINEPAL CONSTITUEMTS IV MILLIEOUIVALENTS PER LITER e
°H  EC PERCENT REACTANCE VALUE ) F 108 TH SAR REM
cA ne vi K CACI2 - S84 CL NO3 TuRe SI02 SUE  NCH  ASAR
‘,‘?"i,’t_‘#"ttﬁﬁt"#.tt#t(‘t*"#‘tt0\#**0*‘#‘##*tt"O#It'tt#t,ttt‘";‘!t“
P e NORTH COAST He
F-03 SMITY RIVER HU
F=03.4 LOWER SMITH RIVER HA
o T F=03,A1 'SHWITH RIVER PLAIN HSA S
' 3 L7N/Q1V-14C02 H . CONTINUED ‘
06724770 00060 60 F 6e3 190 == c=  we - - e e - -~ -
0940 5050 16 C » -
08712771 5050 , 59 F 6e3 170 == ==  ee  a- 75 - 7.9 == -— == 84
0845 5050 15 C 7.3 172 1.50 B ¥ -
29/25/72 5050 59,0F 6.4 185 e ew - e - - - me o= | -
71510 D000 g 13.0C - ' -
09/24/73 5050 6.7 200 - - - - - - - == - -
1200 0000 | , | --
09/04/74 5050 6000F 645 175 == == == e - e e e e -a
. 1s00 0000 © o A3.5C : 5 , -
09710775 5050 61.0F 6.7 180 == == oo o= - - == .- - .-
.. 1405 0000 16.1C - . -
06/07/76 5050 67s0F 647 200 o= o= = - - . == e ee -e
1515 0000 19.8C ‘ ‘ ‘ L -
03/10/77 5000 ' 57.2F - 155 . 4ul. 19 446 . e 2.9 7.5 449 402 .0 88 0.2 X
5090 . 14,0C . sl —»;_195 . «20 1«56 .20 «0E 1.8¢C «06 «21 «08 27.0 125 0 0.3
: ' 10 79 10 1 84 3 10 & s
09/08/78 5050 A4oNF 647 255 2 e= == 7,9 == 118 — 7.7 == - - 119 '
3936 5050 17.3C B.& 252 034 2,36 22 - . : -
13 _ . y s
09/13/79 5050 -  6TW0F 6.7 240 == == e e -- - em - - -
u85¢C 0us 19.4¢ : - -
s
05/23/80 5050 : A5.0F 6.7 225 5.0 21 6.0 .8 91 - 10 -- -~ - 99 0.3
1025 5059 1Be3C Beb 222 425 1473 426 402 1487 .28 - £ 0.4

11 77 12 1 o 4 s
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MENERAL AMALYSES NF GROUND WATER

DATE SAMPLER TEMP FIELD MILLIGRAMS PZR LITER MILLIGRAMS PER LITER
TIME LAB LABOKATORY MINERAL CONSTITUENTS In  PTLLIEQUIVALENTS PER LITER
PH FC PERCENT REACTANCE VALUE B F T0S TH Sat RE%
ca G N K Cagos 504 €L ND3 TURR SIn2 SR NCH  ASAR
* & & 3 £ € k & & & k k & &k & ¥ F & F ¥ EE E & E N F & EFEE Xk kN K FEEE Rk K F kN kR
F NORTH COAST HR
F-23 SMITH RIVEF HU
F~033.A LOWER S™ITH RiviR Ha
F=03,A1 SMITH RIVEE PLAIN HSA
LIN/QLd=14CD2 H CONTINUED
oe/s28/81. 5050 61e0F 6.7 213 - e b - — -~ - == .- -
0955 0000 16.1C ’ -
H
0B/04/82 505D be6 220 == == == - - — = .- -— -
0930 000 -
3
D9/17/85 5050 59.0F 7.0 210 40 . 21 6.0 - 21 - 9.0 3.8 - - 94 0.3
0640 5050 15.0C 8.4 209 «20 1.73 .26 l.82 «25 W06 - ] Ok
° 79 12 3
06/04/86 5050 59 F 7.0 202 - - Lo - - —-— — - - —
0725 D000 15 ¢ -
H
1TN/01u=14F01 H
05/2¢/52 5050 9.6 9.5 6.0 oh 62 1.7 T8 «3 16 0 63 0.3
5000 . T.2 136 1 78 W26 o 01 124 04 021 400 24e0 26 1 Oak
31 51 17 1 a3 3 14 o
17N/ Q1e=144D4 H
ps/D6/86 5050 56.0F 7.0 195 8.0 13 11 3 59 2.0 23 3.0 o0 - 113 T4 0.6
ooes 5050 13.3C B.O 195 +&0 1.07 W48 LO01 1.18 06 +65 405 -- 9% 15 0.7
20 5% 2% 1 b1 2 34 3
17M/)1s—L4R02 H
a6/05/86 5050 5840F 740 290 12 27 9.0 2 138 2.0 8.0 ok o0 - 159 141 0.3
0815 5050 1444C 8.5 278 WB0  2.22 «39 .01 2.76 g «23  L01 - 141 3 046
19 69 12 0 71 1 8 4] 5
LTH/01w-15ED] H
07730/53 5050 2.8 12 4ol *3 49 - Be5 == - - 56 Qa2
500C Tel 126 elé o9 ol® bl 08 o2k - 3 De2

11 Fad 14 1 H
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MINERAL ANALYSES OF GROUND WaTER

DATE SAMPLER TEnP FIELD MILLEGRAMS PFR LITER NILLIGRANS PER LITER

TI4F LB LARNRATORY  MINERAL CONSTITUENTS IN  MILLIEQUIVALENTS PFR LITER
PH . EC PERCENT REACTANCE VALUE B F TDS  TH  SAR  REM
CA  “6  N&w cacna S04 CL ND3  TURR SIN2  SUN  NCH  ASAR
0#‘C..'l(-C.“.t’l’""“‘.‘ﬁ"i"#t"#“#.t#"t'#t'.t‘ttt‘tl*t“tg“‘
F NORTH CNAST HB
F-03 SMITH RIVER HU
F=02.4 LOVER SMITH RIVEP W&
F-03,41 SMITH RIVER PLAIF HSA
1TN/OL¥-LSED2 H
11729456 5050 5240F 3.2 13 5.8 L6 57 1s9 8.0 4sb6 404 40 %% 63 G.3
5000 11210 64B. 185 416 1.07 425 01 1.l .04 .23 ,07 23.0 94 5 0.6
1 12 a1 1 77 3 16 5
03/14757 5050 o F 2.6 12 5.0 .5 53 6 10 145 W0 L0 89 55 0.3
5000 I8 € 7.8 130 .12 .99 .22 .01 1.06 W01 W26 ,02 25.0 89 3 0.3
9 T 16 1 77 1 20 1
U6/25/56 5050 400 13 6.0 .3 59 - 2,0 $.0 2.0 .0 L0 104 65 0.3 E
1650 5050 8.2 146 420 l.u? .26 W01  1.13 06 425 03 14.0 86 5 0.4
. 13 69 17 1 70 3 172
09/30/59 5050 2.8 13 5.5 .5 51 3.0 9.5 2.5 W0 1 60 0.3
1500 5000 Te5 136 o34 1407 24 o0l 1.02 206 427 W04 30.0 97 10 0.3
10 73 16 1 73 s 19 3
Ga/30761 5U50 5.0 12 4.2 L3 52 3.0 740 3.8 04 0 60 0.2
1800 5050 7.7 138 .25 .99 .18 .01 1.064 U6 L20 L38 24,0 91 10 0.2
17 69 13 76 4 5 4
LINFOLV-16FOL H
06/03/86 5050 5800F 6.9 135 2,0 11 6.0 .5 36 5.0 940 12.0 € -- 82 50 0.4
1620 5050 14.4C 7.9 133 L10  4%0 .26 L0l .72 +10 25,19 - 67 14 0.3
8 71 26 1 57 B 20 15
17N/CLU-20HO01 H
06104786 5050 5440F 7.3 335 34 17  B.0 1.k 150 2,0 14 4% 40 w= 196 155 0.3
0925 5050 17.6C 8.3 31R 1,70 1440 .35 .05 3,00 <04 .33 .01 - 167 5 0.5
LL I T S U R7 1 S
179/014-20P01 H
CT/0RI53 5050 22 16 12 3.2 1c3 23 17 - - - 121 045
5000 7.5 292 1410 1.32 .52 G0B 2,06 TRy --  15% 18 C.8

35 4% 17 3 5



WIMEFIL'ANALYSES OF GRIUND W#ATEFR

DATE SAMPLER TEne FIFLD MILLIGRAMS PER LITER MILLIGRAMS PER -LITER
TIWF LAB LABORATOKY MINERAL CDNSTITUENTS TN MILLTEQUIVALENTS PER LITER
PH [ 1 PERCENT REACTANCE VALUE B F 08 TH SAR REY
£A MG NA X CACO3 504 Ct NO3  TYURE ST02 Sun NCH ASAR
R R R N N RN RN NN RN NN N N R R E R R R R R E E
F NORTH COAST H8
F=03 SMITH RIVER HU
F=03,A LOWER S™MITM RIVER 4a
F=01,41 SMITH RIVER PLAIN HSA
. 17N/0LW~-20P02 H .
11/06/62 3050 34 41 33 36 221 31 61 39.0 1l «3 96 254 0.9
1700 5050 ' Ba3 T46 170 3437 1laté W92 LT 65 1eTd ohHh3 38.0 &46 33 2.0
23 45 19 12 ] 9 21 8
LIN/OLW=22E06 H
06703786 %050 5%.0F 6.7 125 4.0 10 6.0 5 40 2.0 T«0 12.0 .0 - 82 51 Oa.4
154% 5050 15.06C 7.9 122 o270 B2 +26 L01 +80 06 «20  +19 - 1] 11 0e3 T
. 16 ba 20 1 65 3 16 15
LIN/OLW=25ED]1 H
A6/13762 3050 54 F 18 10 19 1.0 108 -0 13 &.% el5 ok 1] 0.9
E; 5050 12 € 7.7 248 +90 B2 «83 LG3 2elb +00 +37 W07 29.0 15%% 0 1.3
+~ 3% 32 32 1 B3 7] 14 3
1TN701LW=26R01 H
00/27753% 50%0 26 Te3 T b b iol Ba2 6.2 o2 - - 95 Oaéd
5000 TeD 208 1.30 «60 «hl .02 2.02 217 »17  LDD - 118 0 [+ 1Y -3
56 26 18 1 ab 7 7 0
1TN/OLN~2T76D2 H
06/0378¢ 5050 61e5F 647 155 50 11 6.0 22 45 3,0 14 3.8 «C — 36 58 0.3
1425 5050 1a.4C 7.9 144 25 + 90 26 o0 L 1V] Y +1-3 «39 .06 - 0 13 G.3
18 63 18 1 1) “ 28 4
17N/01uw~-32¥0]1 H
08/21/53 5050 648 B0 bel 3] 45 4.3 645 1le5 - L 50 0e3
5060 67 117 o34 PY,]-] 216 o012 « 30 0% «18 .02 - 5% 5 0e2
29 5 15 1 T6 B 15 2
10/729/5%58 5050 T«0 14 740 1.9 70 5.0 11 o0 - o0 124 75 0.4 E
1250 5050 Te9 170 35 1,15 «30 08 le40 210 «31 L00 17«0 165 5 [P}
19 62 16 3 17 & 17 ]
LTH/01N4~34C01 H
us721/52 5050 4,8 5.8 £ 2.0 34 2.1 Fe5 2.5 +0 o0 36 Dat
500L he® 123 wlh w48 26«06 e 204 +27 W05 16.0 69 2 0.3

23 47 25 5 6% & 26 5
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MINERAL ANALYSES NF RROUND WATFR

DATE SAMPLER TEMP FIELD MILLIGRAMS PER LITER MILLIGRAMS PFR LITER

TIME LAB LABORATORY KIMERAL CONSTITUENTS IN ®ILLIEQUIVALENTS PeR LITER
FH EC PERCENT REACTANCE VALUE ] F 108 TH SAR REY
CA L} NA K CACN3 §N4 CL yn3  TURE $102 Sum NCH ASAR
*“‘.“‘*“““"t““."*‘f"ﬁ*‘*liﬁ-#i‘.t"“tt""‘##ttt‘t"“*“'t.
F NORTH CIAST 4B
F=-03 SEITH RIVER HU
F=03,4 LOWER SMITH RIVER HA
F=03.A1 SMITH RIVER PLAIM HSA
LIN/01e=24601 H
Db/14/5% 5050 55 F Tt B.3 5.7 b 37 Teé . Pel 14,0 «0 0 53 0.3
. 3000 13 € 6.8 134 «37 N1 «25 .02 o Th «15 «23 .23 16.0 90 16 0.3
28 5¢ 39 2 55 i1 17 17
TTH/701W-34603 H
05703786 5050 6240F b6ab 102 Ge0 Ba0 4a0 0 36 3.0 Te0 2.4 «0 - 67 3 0.3
1350 5050 1647C 7.9 1c¢l o 20 sbb +17 .60 « T2 « 06 « 20 J04% ' - 50 ? 0.2 T
' 19 b4 17 Tl ] 20 L]
17H/01d=-35K0] H
06705/86 5050 67.0F 7.3 470 24 a3 23 1.0 179 beD 32 Te7 « 0 b 258 196 047
£130 5050 19,40 A5 440 1420 2471 1.00 03 3.58 «12 «30 W12 - 2346 17 15
&) 5% 20 1 Tk 3 19 a S
1BN7OLW=1T7ROL H
L1729/5%6 5050 54 F 11 13 14 2 93 0 1.} el 212 0 Bl 0.7
5000 12 € 7.0 215 «55 107 «61 01 l.86 « 00 «45 .00 33.0 143 0 1.0
25 4R 27 ] a1 4] 19 o]
12/04/57 5050 Beth 8.9 9.5 ] 59 1.9 13 «3 .02 «0 5T 0.5
5000 Teb 154 LY 73 ebl L01 1.18 2 +37 .00 29,0 107 [+] 0.6
27 4h 25 1 T4 3 23 4]
107 /%9 5050 14 14 20 o5 114 20 16 «3 «0 o0 93 0.9
5050 Ta7 254 «70 i4l5 «8T 01 2428 « 00 «45  L00 17.0 150 o 1ok
F4d] &z 22 o] B6& 0 16 0
Y07 5% BQ%% 14 14 20 ) 114 0 16 3 0 0 93 0.
1200 59G0 77 254 «70 1415 BT L01 229 «00 45,00 170 153 0 1.4
F{] 42 32 C 84 0 L6 v}
I 141 5450 16 Tel 19 D a9 1.0 13 oh « 08 el 72 0.9
5050 T.0 213 +80 .1 78 W01 1.73 Py «37 .01 35.0 LY 0 l.2
EL 29 35 s} H2 1 17 [+}
08/730/61 5050 . ié Teb 18 5 B9 ol i3 L) (1A% %1 T2 0.9
5U%C T+0 213 «RO sbt + 78 .01 1.78 « 00 037 W01 15,0 144 o 1.2
36 29 35 Q0 B2 G 17 C
9/11he 5050 12 12 15 1] 3% 1.0 15 1.2 + 0 o0 13t 80 0.7
5unT B3 215 00 57 +b5 +02 1s5C U2 82 W02 4,0 1648 o 1.0

27 44 29 1 8l i 14 1
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MINERAL ANALYSES OF 3ROUND WATER

DATE  SAMPLER TENP  FIELD MILLIGRAMS PER LITER WILLIGRAMS PER LTTER
TI%E LaB LABORATARY MINFRAL CANSTITUENTS Iw  MILLIEQUIVALENTS PER LITER
PH Er PEPCENT REACTANCE VALUE ] F T0S TH SAR RE4
€A M6 NA K Laco3 s8¢ €L NO3 TURE SIM2  SUKM  NCH  ASAR
._‘ttt*t"“tt.‘i“'.‘#‘*‘tt#i‘#i#ttt*iitt#‘i'*‘**t.“ﬁ.‘*i.ttﬁ“**“#‘
F ' NORTH COAST HB
F-03 SHITH RIVER WU
F=-03.4 LOWER S¥ITH PIVER Ha
F-03.41 SMITH RIVER WLAIN HSA
18N701W=1TROL H CANTINUED
68/28/64 5050 e  += 13  -- 107 — 15 .- T — 9
1645 505U TS 250 74 2al% 242 -
29 s
09/10/65 5050 17 9.8 15 .7 42 W0 16 10 400 ~= 140 83 D.7
1505 0000 . 843 228 ¢85 o6l 465 402 leh4 «00 445 402 -- 115 0 1.0
36 35 28 1 30 0o 19 1
pazo9s66 QLOO 215 - —— - L - - —— - -_—
0000 -
a7/18/67 5050 ' — == 13 == 85 ~~ 18 leb o= == 87
GBLO 5050 B.C 226 V57 1470 .51 .03 -
25 s
1EN/OLW=17R02 4
10/29/58 5050 11 13 12 .0 85 W06 17 .0 <0 a2 149 B2 Qb E
1530 5050 7.8 212 .55 1.07 452 400  1.7C W00  o48  L00 30.0 134 0 0.8
26 S0 24 78 ¢ 22 o
08427459 5050 11 13 12 . 89 6 13 .l .0 .0 81 0.6
1500 5000 749 203 W55 1407 .52 .00 175 .01 .37 .00 6,0 137 o 0.8
26 50 24 A2 4] 17 ]
/161 5050 26 2.9 18 .5 89 1.3 13 1.0 409 1 72 0.9
5050 Teb 211 l.20 s 24 o 7R L01 1478 +03 «37 W02 34.0 168 0 1.2
5¢ 11 25 0 3 1 17 1
37/10763 505G 7640F 16 18 11 .2 54 0 11 W0« e2 116 75 0.6
0935 5050 264,40 B.8 192  oTC .82 W4 01l 1.6% .00 31 .00 23.0 120 0 0.7
EL] 4] 24 3] B4 0 16 0
DBs2Osb64 5050 - - 12 - S - 14 == - - G5
1646 5¢%0 Bel 228 +52 1e96h ¢35 -

71

L
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MINERAL ANALYSFS 0OF GRIUND waTeR

DATE SAMPLER TEMP  FIELD MILLIGRAMS PER LITER MTLLIGRAMS PER LITER
TIME LAB LABORAYORY  MINERAL CONSTITUEMTS EN  MILLIFQUIVALENTS PER LITER
PH EC PERCENT REACTANCE VALUE ] F ns TH SAR REY
Ch "G nA K cacnsa SD4 CL NO3 TURE 5102 SU%  NCH  ASAR
i'0“#t‘titt##“i‘*t'Q!Ut‘*#lilttt.‘ﬁ*it.t“*‘i#tittt#li'tt“.#it‘t‘.t*
F ' NORTH COAST HB
£-03 SMITH RIVER HU
F~03,4 LUMER SMITH RIVER HA
F=Q3.AL SMITH RIVER PLAIN H54
18N/01d-1TROG H
08/27760 3050 69.0F 7.1 285 18 16 15 .4 110 1.6 18 .3 o - 162 110 0.6
1600 5050 20.5C 7.7 2T0 .90 1432 .65 Bl .20 03 .51 L0D -— 135 1 1.0
a3y LY. 21 0 RO 1 19 o
06724770 000G 62 F 7.0 278 - - -— - .- - —~— m- - -
1635 5050 17 € -
, 5
09/11/71 5050 66 F 7.1 279 - - - a- - - - aa - -
L44&0Q onoon 8 C -
5
09/26/72 5030 58,0F 6.8 320 16 20 16 o4 107 5.1 24 o2 0 - 19¢ 122 0.6
0R20D 5050 léde4C Teb 298 +80 lebd bl 201 2el% «11 «48  LOB - 144 15 0.9 T
26 54 20 0 73 4 23 0
09/247/73 5050 63.0F 6.8 300 - - e - - -— aa .
1400 o000 17.2C -
$
18N/01Ww=-23M02 H
06704786 2894 - - (R - .0 15 66,0 = 99
3334 159 hé «00 .42 1,06 -
13N/DLW=25NC1 H
08/21/52 5050 408 1.7 5.0 o6 17 Bab  Bo0 1.1 21 0 19 045
505L heb 58 «24 ol& 22 02 34 «13 +23 L02 10.0 48 2 0.1
29 23 15 3 &7 1R 32 3
1B8N/701lW-26001 H
11726155 5050 54.0F 2.8 3.2  h.B L2 20 1.0 #.5 6.5 .07 .0 53 20 0.7 E
590¢C 12.2C 6a4 1.3 «lb 26 s3Iy L0 PE /] « G2 «18 410 14,0 53 o Dal
20 ar 42 1 57 3 26 14
10/027%7 5050 o F 2.8 2a7 Fe2 eh 21 1.9 7«5 6.5 01 0 57 18 0.9
5060 18 € 5.7 B J14 W22 kU .02 o2 W06 W21 .10 13.0 57 0 0.2
L §1 3 BE 5 27 13
097406758 5CHC leG Feid Tl w2 14 1.0 T« 7.0 - 0 44 14 0.8
L1630 S50SC 7.7 L1 + 05 «?5 o 30 «01 28 al? 20 Wit 16,0 51 1 Cal

8 al a9 2 “h 3 33 15



DATE
TIn

SAMPLER
L&B

LI L B I N R B B T B R N B

F
F=03
F=l3.4
F=03,A1
18N/01W~26D01
08/30761 5056
1650 5050
O1/15/BT 2896
3334
184/01W-26D02
08730761 5050
5050
09715/62 5050
S 1500 5u5n
a0
18870t W-26003
10/12/86 2894
3334
184/014-26FD1
01/15/86 2994
3334
1BN/0LU=-26HDY
07/1B/67 5050
0700 5050
0T/11/68  GDOD
1030 aL50
08/kE/69 0000
1135 5050
06/25/T) 545
9910 5056

TEMP Fl
LAgD
FH
LI I I )
NOFTH
SHLITH
LOWER
SMITH
H
bal
H
hel
7.0
H
H
[
59.5F
1563C T7e4
60 F 6.6
16 ¢
65.°F 6.3
18.3C
58 F Al
14 £ 7.4

MINERAL AMALYSES OF GRJUND WATER

SAR
ASAR

REY

LR N B 2 AR B 2 R A

ELD . MILLIGRAMS PFR LITER MILLIGRAMS PER LITER
RATORY MINERAL CONSTITUENTS IN  MELLIGOUIVALENTS PéR LITER
EC PERCENT FEACTANCE VALUE B F DS TH
CA NE NA K o Tak ] Sn4 Ci NO3 TURB $ID2 sSums NCH
LB I B N A B Y N AN SN S IR A N O U BT R B BN N NN R NE NN N NN N N NN N N N R
COAST HB
RIVER HU
SHITH RIVER H4
RIVER PLAIN HSA
CONTINUED
545 3.8 be3 3 -] 1 9. Q0 2640 208 o0 29
101 27 e31 «27 01 s16 + 03 « 25 ob? 1240 59 21
31 36 31 1 i 3 29 &9
- - 7.0 - - LY B.0 22.0 - - 46
10% «30 208 «23 L35 —
55 3.9 6e3 3 -] l.6 9.0 2640 o0& +0 29
101 27 «31 «27 .01 o1& «03 225 82 12.0 69 71
31 a6 n 1 19 3 29 &9
- beb 4e® Be2 5 7 b 10 42.0 o} «0 100 a7
124 s34 «40 36 D1 L «01 #28 W68 11.0 [.1.] 30
b L 32 1 i3 1 25 61
- -— 5.0 - - 3.0 7«1 8.9 —— - &2
72 « 22 1. « 20 216 —
- - 10 - -— 4.0 B.4 22,0 - - Ré
135 L} +OR el2bh 435 b
Gab 642 4e0 «0 36 4.8 LYY «0 O - 27 37
2 223 51 «1T7T W00 «72 elC «13 .00 -— LY 1
25 56 19 15 11 14 0
g5 - — - - - - —— - - -
102 - - - - -— - - - - -
53 - - Ll - 12 - hol == - - EL)
k5 obE 12 -

0e5
0.0

0.5
Ge0

[+ 1Y )
0.0

De3
0.2
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MINERAL ANALYSES OF GFIUNO WATER

DATE SAmMPLER TENP FIELD MILLIGRAMS PER LITER MILLIGRAMS PER
TImE LAR LABDRATORY MINERAL CONSTITUENTS [N M1{LISQUIVALENTS PER LITER
PH EC PERCENT REACTANCE VALUE B F m™ms§
CA "G Ni ¥ Caconr SC4 cL N33  TURA SI72 Sus
# 8 & * & F ¢ & 3 s & h b k& EE K ET RN K S F ST EEEENE S kKK E R Y S
F NORTH COAST MR
F=03 SMITH RIVER WU
F=03,4 LOWER SMITH RIVER HA
F=03441 SMITH RIVER PLAIN HSA
1BM/0LW=26H01 4 CONTINUED
o8/d5/82 S050 Bt 170 - - - - - - = - -—
0945 0000 : -

1BN/OLW=26K01 H
D4704/86 2BI4 - - be3 - - 5.¢¢ Be8 2240 - Ll 59
333 ) Q95 27 10 «25 .35 —

18N/ULA=25K02 H
93/1%/BT 2894 -- —-— 8,9 - - 6,0  T.2 24,0 - - 81
3374 90 .28 12 .20 ,39 -

I8N/01N~26K03 H
06704786 2894 - - 565 - - 440 CeB 2.7 - - 54
3334 1.1 26 Y1) «19  L04 -

18N/0LW=26L01 H
D6/D4/86 2894 b - a1 - - 3.0 5.0 9 —-— - 59
3334 95 «10 «G6 «l4d W01 -

LEN/OLW=-24L03 H
91/19/87 20094 -— - 3.0 - - 2.0 5.0 1.8 - - &8
3334 T 13 « 0% W16 203 -—

18¥/01W=~26P02 4
03719787 2894 - - 6a7 - - 5.0 T+5 3040 - - 36
3334 111 29 «10 «21 4B -

LITER
TH SAR REN
NCH ASAR

¥ % & % % F % % ¥ ¥



011

MINERAL ANALYSES OF GROUND WATEFR

DATE SAMPLER TERP  FIELD MILLIGRAPS PER LITER WILLIGRAMS PER LITER
12813 LAR LARDRATORY MINERAL CONSTITUENTS IN MILLIEOUIVALENYS PER LITER
PH EC PERCENT KFACTANCE VALUE 8 F TDS TH SaR REW
s MG NA K cacoa SN4 CL  ND3 TURB SID2Z  SUM  NCH  ASAR
S % ¥ & & 5 &£ & &£ & & £ ¥ ¥F F kR ¥ kb & 5 & b ¥ & € € & b Kk k¥ Kk & % & ¥ %k ¥ %k 2 kK %k ¥k £ ¥ & & % ¥ kB E & & ¥ Kk ¥ &K % & % & ¥ &
£ ' NORTH [OAST HA
F=03 SHITH RIVER KU
F=0344 LOVER SMITH RIVER WA
F=03.41 SMITH RIVER PLATN HSA
1BN/QL¥-26HOL H CONTINUED -
a8/11/71 5050 6% F 645 BO == ee oo aa - —_— e - - -
1300 000D 18 ¢ : -
09/26/72 5050 62.0F 621 120 == = 4.5 == 3 = BB == S — &%
0755 5050 1647C 7.1  1l1 .20 .86 o194 -
18 3
08/24/73 5050 82.0F 6,3 125 - == == == - -— e aa - .-
16440 0000 16.7C -
: 5
09/D%/ 74 5050 6240F 643 105 == me  a=  me - — e= - - ==
1510 oooo 16.7¢C -
>
09/10/75 %050 6T.0F 646 100 == == == == - . am e _— ==
1516 000C 19.4C -
5
06407776 5050 55.0F 645 8o - - - ee . - e - - .-
1510 000G 12.8¢ -
5
08/10/77 5000 59,0F 100 6e9 6.3 4ek 4B 44 303 444 1.4 402 L0 43 0.3
5000 15.0C 11l e36 +52 +1% 0] <88 «07 12 JD2 13.0 57 0 Ge2
3z 4% 1p 1 81 6 11 2
09/08/78 5050 82.0F #.6 110 -- - -— - -- - -— = _— .-
1230 0000 16.7C -
09/13/79 5050 64.0F 6.3 120 - - - - - - - -~ .-
0340 0c0D 178¢ -
06/23/80 30%C 58,0F 647 116 ==  =x  es  —s - — e - -— -
1100 00Ga0 Léo4C -
Ov/es/al  505¢C 61.0F Ha2 ‘160 10 11 640 7 10 . - Tad == Ll - 70 0.3
1645  305C 1601C Te9 166 oSG aS) 426 «02 1440 .20 -- 0 Db

30 564 15 i s
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YINERAL ANALYSFS OF GRDUND WATER

DATE SAMOLER _ TeMP  FIELD #ILLEGRAMS PER LITER MELLIGRAMS PER LITER
TINE LaB LARNRATORY  MINERAL CONSTITUENTS TV MILLIEQUIVALENTS PER LITER '
PH EC PERCENT REACTANCE VALUE = @ £ THS TH  SAR REM
) "G N K CACLO3 SD4 €L ND3  TURB $iD2 SUK  NCH  ASAR
[ I A B I IR BT I N B I B N B DR AR R BN BN B BN B I R NN N T I N N N SN T REE N NS RN Y O T N Y Y B N I N N N NN IR NN T R NN NN BN R T Y N R R R R
E ‘ HARTH COAST HB
F=03 SMITH RIVER HU
F=03.4 LOWER SM1TH RIVER HA
F=03.,4A1 SHITH RIVER PLAIN HSA
18N/01W-26P03 H
D3/19/87 2894 - —  E,5 -= - 10 &.1 27,0 - .- 0 £
3334 105 o 24 %3 WS & Y 7 -
. 18N/0LW=26002 H
04/15/07 2894 - e - 5.0 G.3 3640 - -= 126 £
3334 ) 112 229 «10 26 458 bad
184/01W=-2690% H
06/04/85 2894 - — HeR  =m - 1.0 8,2 30.0 -— - 77
3334 124 .38 02 223 48 -
18N/0LV=-26R02 H
06703786 2894 -— - fa]l == - 1:0 8.2 24,0 - 55
3334 88 .27 o082 423 .29 -
18M/014=26R03 H
06/04/86 2894 - -— 8,5 == - 120 Teb 15,0 -— == n
3334 113 e37 02 421 .24 -—
1UN/OAU=2TBDL H :
03/19/87 289% - -~ 6.2 == -— 64D 11 45.0 - .- 107 3
3334 133 .27 212 231 LT3 -
18N/ 01V-27FD1 K
07/30/53 5050 3.6 248 5.0 3 14 am Vel == -— - 20 0.%
5000 640 72 .18 .23 .22 ,G1 .28 «20 - 7 0.0
28 an 34 2 s
Ue/12/62 5050 56 F 5.7 2.7 S.l L& i 3 743 17,0  L05 .0 2% 0.4
5050 13 € 6.8 86 .28 422 422 W01 $22 oCl 421 27 11.0 56 1v 0.0

k1] g 30 L 31 1 3n EL



MINERAL ANALYSES OF GRUUND WAT:P

P

DATE SAMPLER TEMP FIELD MILLIGRAMS PFR LITER MILLIGRAMS PER LITER

. TIME LAB LABOPATORY MINERAL CONSTITUENTS IN MTLLILQUIVALENTS PER LITER
S PH eC PERCENT REACTANCE VALUE B F T0S ™ SAR REY
Ca L] NA K Calr2 sne cL 803  TURR SI0? Sus NCH ASAR .
'BEEXEEREEEE TN IE I I I B A IR 2N NN N I AN I IR I N N L B N A N A BN I A B B B N N R LR RN IR AR R B
F NORTH COAST HB
F=23 SMITH RIVER HU -
F=03.A LOWER SMITH RIVER HA
F-03,41 SMITH RIVER PLAIN HSA
18N/01W-27k01 H .
08/13/86 2894 - - 5¢3 -~ - 660 747 1740 - == 62
3334 131 C ¢23 s12 +22 27 -

: 16N/01W~-27P03 H )
01/19/87 2894 - - 30 it - 28 120 41.0 - =- 282
‘ 3334 ) 451 1.1 «58 3438 .66 -

18N/7014=34M00 H

28710477 5000 5544F 250 13 34 3.2 o7 160 19 5.0. 9.2 01 «0 170 0.1 X
. 5600 "13.0C 31le eb5 2080 o146 L02 3420 . e 40 14 J15 34.0 214 13 0.2
18 78 4 1 82 10 % L} S
g 18N/01H=34M02 H - oo :
07730453 5050 56 F 11 36 3.4 5 171 - he2 == - - 176 0.l
B 5000 . ) 132 C 7.2 332 - 55 2496 «15 4C1 3,42 _ 17 - 8 0.2
o 15 81 & 0 - S
08/20/54 5050 56 F ) €e9 39 3.2 5 177 6eb 6.0 3,2 «05% ol 184 0.1
5000 13 C 8.0_. 341 ke 3,21 PS TN 3 3.54 o146 «17 405 38.0 212 6 0.2
: - 12 84 4 [+] 91 4 4 1
08/11/58 5050 13 39 4 0 o7 184 0 9.0 640 -~ .0 274 190 0.1 E
’ 5050 8e3 348 65 3,21 «17 402 3.68 «00 ¢25 W10 20.0 202 9 0.3 T
16 79 4 0 91 0 6 2
09703759 5050 » 12 36 4.3 %4 "173 4.0 40 5.l «0 0 178 0.1
1340 5000 843 329 e60 2496 «1% 402 Fe46 «08 «ll 08 37.0 207 5 0.3
: 16 79 5 1 93 2 -3 2
097 /60 505C A 13 42 3.9 o7 194 LY. ] 5¢0 %7 0% 0 205 0.1
. 5C50 Bek 381 e65  A,45 «17 .02 3.68 «1C 14 L08 39,0 229 11 0.2
15 80 4 0 92 2 3 2
I8 130761 50501 15 37 3.8 .8 1682 440 5¢8 543 «07 0 191 Oel
1049 505¢ Teb 356 75 3404 217 «02 364 «08 16 209 4000 221 8 0.2
) 19 76 $ 1 ez 2 4 r
UILBTI62  SUSL 14 3% 3.7 o8 162 50 €e?7 5Sal N 0 192 1846 0.l
1560 5635 B8e2 343 o 70 2.96 16 <02 Py 210 «19 L2 37.0 217 1 0e2

13 77 “ 1 e 2 5 rd , s



DATE SAHPLER TEMP FIELD
TI%E LaB LABGRATORY
Pr €L

€ & & ¥k &k ok ok % ¥ K ¥ bk kK kEE &N

F NORTH COAST
F=03 SNYITH RIVER
F=03.4 LOWER SMITH
F=03.41 SMITH RIVER
1BN/OLwW~=34MD2 H
07/710/63 5050
1205 5050 8.3 “0%
08/28764 5050
1445 5050 B.0 400
DB8710/66 5050
LO0Q 5050 7.0 374
0r/17/67 5050 59,0F
1615% 5050 15.0C 404
07/11/68 5050 56 F 7.0 380
G830 5050 13 € 8.8 EL L
DB8/2B/69 5050 64,0F T.0 70
1030 5050 17.8C 7.6 363
06/725/76 0040 57T F bBeb 340
1000 5050 lé €
08/12/71 S050 8 F 5.8 325
0830 0000 14 C
DR/26772 5050 37.0F bHabh 155
920 0000 13,9C
DAF24/73 5GSD SE.0F &.R 320
1255 5050 L4obC ol 315
02704474 5050 5840F 6,48 319
1454 [T 1o 4C

INERAL ANALYSES OF GROUND wATFR

MILLIGPAFS PER LITER
MILLIEQUEVALENTS PER LITER

NILLIGRAMS PLR LITER
MINERAL CONSTIFUENTS IN

PERCENT REACTANCT VALUE ] F T0S TH SR REY4
Ck MG LT K CACO3 Sas cL N0Q3 TUuRR 5102 Sum NCH ASAR
f#**‘#ti*##ﬂ‘i.0##‘#‘*‘#***C#***#*#*#t#t#‘t‘*‘
HB
HU
FIVER H&
PLAIN HS5A
CONTINUED ,
22 a5 3.9 8 186 «B fel 8,3 «0 el 226 198 0.1
110 2.88 «1T7  J02 Er 10 17 .12 33.0 227 il 0.3
14 69 4 0 90 2 & 3
- - 3o == 189 == B8 -~ - - 218
16 .78 25 -
4 b
- 2.7 - - 174 - beT - = - 91
W22 EFE Y .19 -
5
12 40 4.0 - - - 5,2 == - - 200 0.0
«65 3.35 17 «15 -
9 45 2 5
15 ar 4,2 1.1 11 LTY4 5.8 4.3 0 - 199 169 Q.1
+ 75 3.04 18 «03 3.54% o1& «16 +07 - 180 13 0.3
19 76 5 1 el L & 2
S
s
§
11 33 3.0 b 154 6.2 4.8 12.0 o0 - 169 165 0.1
#5356 2471 «13 W02 3.08 213 alé  41% - 163 9 0.2
16 7% 4 1 a7 4 L} 5
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MINERAL ANALYSES OF GROUND WATFR

DATE SAMPLEFR TENP FIELD MILLIGRA®S PER LTITER MILLIGRAUS PLPF LITER
TINE LB LABOURATORY  MINFRAL CONSTITUENTS IN MILLIEQUIVALENTS PER LITER
4] [ 14 PERCENT REACTANCE VALUE B F T0S ™ SAR REY
Ca i Ni K cACO3 504 cL NO3 TURP 5102 SuM NCH ASAR
R A R A N A I 2 I I A I B A A I R N N A I A A N N A N AN N NN NN
F NORTH CQAST HB
F=03 SHMITH REVER HU
F~03e4 LOVER SMITH RIVER H2
F=03.41 SMITH RIVER PLAIN HSA -
1BN/0LW=-34M02 H CONTINUED
07/10/63 505D 22 35 3.9 .8 188 4.8 b1 8,3 «0 o1 226 198 0.1
1205 5050 Be3 405 1,10 2.88 W17 W02 3.76 10 17 W12 33.0 227 11 0.3
26 69 4 0 90 2 & 3
0B/28/64 5050 ) - - 3.6 - 189 falad 8,8 =~ - - 215
1445 5050 8.0 400 16 3.78 25 -
4 3
08710/66 5050 - 27 - - 174 - 6e7 == - - 191
1000 5050 7.0 374 w22 3048 19 -
S
QF/17/671 5050 49,0F - - - - - - - == — -—
. 1615 5050 15.0C 404 -
D7£11/68 5050 5 F T.0 380 13 40 40 - - - 5a2 == - - 200 0.0
0a 30 5050 13 € B.t 394 oB5 3,35 17 +15 —
9 45 2 13
p8s28/769 5050 ) 64.0F T.0 370 15 ar 4,2 1.1 17? 6al 5.8 4.3 0 - 199 189 0.1
1030 5950 17.8C 7.6 363 «75 3,064 «18 L03 3.54 «14 o166 407 — 180 13 043
19 76 5 1 9} L) L] [4
05[25[70 °°J° 57 F b.f. 340 - - - - -— - - - . - -
1000 5050 1 € —-—
5
08/12/7L 5050 ROF 4.8 325 -~ -~ - . - -- - - =
0830 0000 14 ¢ -
5
p9/26772 5050 FT7.0F BB 355 - -~ - - - - - - - =-
0920 0000 13.9C -
3
09/24/73 5050 - 58,0F 6.R 320 il a3 3.0 1] 154 .TY 4 4,8 12.0 «0 - 169 165 0.1
1255 5050 Lé.4C Bl 315 «55 2471 13 L02 3.08 213 0 L16  L16 - 163 9 0«2
16 79 4 1 87 4 4 5
03/04776 5050 56¢0F 6.6 3139 - -- - -- - - -— - = e

1454 U000 14.4C -
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MINERAL ANALYSES OF GROUND WATER

DATE  SAMPLER TEMP  FIELD MILLIGRAMS PER LITER KILLIGRAMS PER LITER
TIKE LAB LABORATORY  MINERAL COWSTITUENTS Iv  MILLLEOUIVALENTS PER LITER
PH  EC PEFCENT REACTANCE VALUE B F  TOS  TH  SAR  REM
‘ CA W6 Na K CaCC3 $04 €L N0O3 TURS SI02  SUM  NCH  ASAR
¢ 0 ¥ & ¥ & & ¥ & &k & & F 6 & ¥ ¥ ¥ X ¥ € & & K & ¥ K ¥ E K S X EFE K E Sk kF S FEE T EE TR EE T YN EEE KK
F NORTH COAST B
F-03 SNITH RIVER HU
F~03,4- LOWER SMITH RIVER WA
F-03.41 SHITH RIVER PLAIN HSA
1B4/01W=34MD2 H CONTINUED
09/10/75 5050 5940F 648 295 == == == - - - e m- - a-
1465 0000 13.0¢C : -
. s
D6/07/76 5050 5640F 648 300 ==  c= o= -a - - e e- - -
1450 000G 1343¢C -
s
06/10/77 50600 59.0F 230 11 28 3.1 .7 130 13 5.6 8.6 o021 140 0.1
5000 . 15.0¢C 277 .5% 2430 413 .02  2.60 227 .15 .11 33.0 179 13 0.2
1877 6 1 83 9 Y
09/08/78 5050 59.0F 648 330 ~= == == e- - - = ew - -
1015 0000 15.0C -
09/13/79 50490 60.0F 649 340 =  —- e .- - - - - — --
0920  C0OOD 15.5C -
06/23/60 5050 5740F 740 346 == == o= == - — == - - -
1045 000D 13,9C -
09/28/81 5050 88,0F 6.9 333 == o= e-  -= - - e e- - -
1020 0000 14.4C -
UB/04/B2 5050 59,0F 6.9 340 12 35 4.0 .7 151 - teD == - - 176 0.1
0955 5050 15400 Be6 341 6D 2,87 L17 02 3,02 17 - 23 0.3
16 78 5 1 5
09/17/85 5050 58 F 7.0 395 == == e= - - e = - - -
0920 0uGe 16 ¢ --
061044886 505D 56«0F 74D 470 15 53 4¢0 1la2 214 14 B0 15,0 + - 253 256 0.1
Lp2s v -10 13.3C 8.6 67 «75 k34 «17 L0323 4,20 29 «23 W26 - 240 42 0.2

16 82 3 1 a5 [ 5 5 5



MINERAL ANALYSES OF GRDUND WATER

DATE SAMPLER TENP  FITLD WILLIGRANS PER LITER NILLIGRAMS PER LITER
TIME LAR LABDRATORY  MINERAL CANSTITUENTS IN MILLIEQUIVALENTS PER LITER
PH  EC . PERCENT REACTANCE VALUE ] F 0S8 TH  SAR  REM
CA M5 ML K cACO3 sD& €L  ND3 TURP SIDZ SUM  NCH  ASAR
¢ & % ¢ & & & & & & & & ¥ & & ¢ ¥ ¥ & & & ¥ % & % 2 ¢ F F & ¥ % ¥ & F & 2 ¢ F 2 2 F ¥ FF &k ® ok & &k &k = ¥ ok FE kA
F NORTH CDAST He
F-03 SMITH RIVER HU
Frdded LONER SMITH RIVER HA
F-03.41 SMITH RIVER PLAIN HS&
18N/01W-35801 H
11/268/56 5050 5440F bk Zeb 5.9 a2 22 1s9 640 200  «05 o0 50 21 0.6 E
5000 12420 7eC 69 422 <20 426 401 e 0% L1703 14,0 50 0 0.1
12 29 18 1 a% 6 25 &
09/13/57 5050 o F 5.2 2.2 6,5 .6 21 1.0 7.4 8.6 00 .0 57 22 0.6 &
5000 18 € Te0 7B 426 W18 429 .02 Yy «02 421,09 17.0 58 1 0.2
15 24 38 3 57 3 24 12
184/01w-35R02 H
11/28/56 5050 54 F heb  Zabh 5.9 42 22 1.8 6.0 2.0 .05 .0 721 0.6
5000 312 € 7.0 80 422 .20 .26 .01 vh4 ol 17 402 14.0 56 0 0.1
32 29 38 1 65 & 25 &
0O/13/57 5050 5.2 2.2 B.5 b 21 1.8 7.6 %46 0 .0 22 0.6
5000 ' 70 T8 L26 L1828 .02 42 02 .21 409 17.0 LT 1 0.2
3 24 38 3 57 3 28 12
18M/014~35CD1 M
06706786 2694 T 7% B - B0 BeS 39,0 o= o= a7
3334 139 33 ST TS -
LAN/0Lu4=35C02 H
D&/D5/86 2894 T TS S -- 640 640 20.0 == == 62
3334 99, .22 W12 W17 32 -
18M/01¥=35601 H
2L/18787 2894 e Y R - BsD 10 39,0 -- - 83
3334 133 T o17 .28 .53 -

18N/uiw=35FD1 H
06703736 2694 - - 6.3 - -—— 540 8.7 33.0 bl bl 7
3336 124 27 »10 o255 o513 -
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MINERAL ANALYSES OF GROUND wATP

OATE SAMPLER TEHe FIELD MILLIGRAMS PER LITER MILLIGRA#S PER
TIME LAB LABNRATDRY MINFRAL COMSTITUFNTS IN MILLIEGUIVALENTS PER LITER
' PH EC PEVCENT REACTANCE VALUE B F T0S
) Ch (o] Na K C4AC03 §0& L 403 TuRB 5142 sus
#&“...0"“00.‘tt..“.t‘t'.tr‘..“ttt“'.#“.“t.“'ti"#‘
¥ NORTH CODAST HA
F=03 SHITH RIVER WU
F-034A LOWER SMITH RIVER HA
F=03,41 SMITH RPIVER PLAIN HSA
18N/0LW=35F0D2 H )
L1/07/86 289% - - 545 - - 2+0 10 49.0 - - 79
3334 130 o2h + 04 W28 o79 -

1BN/01w=-35G01 H

G7/29/5%3 3050 . Te2 2eb 5«0 b 26 - 7.0 ~- - -
5000 bab 83 36 21 22 W01 22 + 20 -
45 26 28 1
0670647006 2894 - - 6ol - - 70 8.8 27.0 it - 3k
31334 134 27 : 15 25 shb -

18N/70kW~35J01 H
06/03/86 2094 - - 5.2 -- - 2.0 Teb  bab - - 45
3334 12 «23 04 o21 07 -

18M/01W=35K02 H
a6/04/06 2894 - - 6ol - - 6.0 Te7 2640 - - a2
3334 131 27 12 22  +39 -

LITER

TH
NCH

SAR
ASAR

REY

¢ 8 BT ESEE

o
. »
~N






Appendix E
Minor Element Analysis
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DATE
TIHE

08/11/548
1505

Des27/59
1500

097 /8o

08/3G/61
1700

09/10/T7%
1530

08710777

06/23758
1520

08/14/59
G910

08714750
0911

pas 160
08729781
1645

08716754
1515

00725772
1445

0B/10/77

SAMP
LAR

5050
5050

5030
5000

5050
5050

5050
5050

5050
5050

5000
5000

5050
5050

3050
5000

5050
3000

5050
505¢

5050
4050

5950
5050

3050
5050

5000
5600

DISCH
nESTH €C
£ ¥ & b *

F
F-01
18N/014-D8R01 H

18N/01U=-05K0Y H

183
145
F~03
F=03.A
F=03,41

1AN/D1W-~D200) H

190

zoo

TENP
PH

*« & * ¥+ =

58.0F
bel

14.5C

48.0F

14,.0C

MINOR ELEMENY ANALYSES NF GROUND WATER

CONSTITUENTS JN HILLIGRAMS PER LITER
RARTIUN

ARSENIC
- 4

NORTH COAST HA
WINCHUCK RIVER HU

SMITH RIVER HU
LOVER SNITH RIVER
SHITH RIVER PLAIN

0.00 D

CADHIUN
.

* &

HA
HSA

CHROM (ALL}
CHROM [HEX)

L

*

*

COPPER
IRON
LI

0.02

0.3¢C

0.24

G.09
0.18

0.61
0.09

0,47

0.00

841

104

0.00
0.T2

6‘3

0.01
0.02

b2

L

-

L

LEAD
MARGANESE
¢ * *
0.03 b
0.00 [
0,00 T
0 04 T
0,00 D
.00 D
0.01 ]
0,15 b

*

*

MERCURY
SELENIUM
. ¢

H A

*

.

SILVER
TINC
« + + @

0.1 D
0.03 7
0,02 0
0,05 0

]

REN
*
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MINOR ELEMENT ANALYSES NF  GROUND WATER

: CONSTITUENTS IN MILLIGRAMS PER LITER
DATE SAMP DISCH TEMP RARTUA CHROM {ALL) COPPER LEAD HERCURY SILVER

TIHE LAR REPTH EC PH ARSENIC CADMIUNM CHROM (HEX) IRON MANGANESE SELENIUN TINE REM
6 K % % B % ¥ € @ 4 & kB & B ok & F 4 % % £ 4 & & & ¥ 4 & & F & 5 2+ 2 x s s+

16N/ 0LV =-0TFOL H

10729758 5050 - - - - -— —
1230 5050 - - - 0.01 D - . -
08714759 505¢C - - -— - —_— -
1540 5000 - — -~ 000 D - - -
09714759 303%¢C : - - —-— - -— "
1541 3000 - — - Y] T — — J—
0%/ /60 %050 -— - - - . —
5050 — - - 2.7 T - -— -
pA/30/61 5050 - e 0.00 D 0,00 D -— —-—
1430 5050 0.00 D - - 201 T G.00 O - 0.086 D
14K/01M-15C01 H
03727753 5050 83.0F - - - - - -
5000 —_— —— —-— 0.17 T - -— -
12704457 5030 53.0F _— - - - - -—
2000 - — -— . G0 T - - -
10/29/58 5050 56,0F ~ - — - — —
1420 3050 -_— — - 0, (1] - — -
16/ /%9 5050 ’ - — - — - —
5000 — — - 0.00 D - — -
16/ 159 %050 - - - — — -
0001 5000 - -— - 0,07 T - - -—
09/ /60 30%0 -— —— —-— - - -
1550 5050 - - - 448 T - -— -—
08729761 5050 - - %.02 0 0«00 O - -
161% 5050 0400 D - - . 001 T 0.00 "D -_— 0,05 ©
168701¥=16001 H
0T/06/58 5050 - - - _ - — -
54650 - — - Os i} - — -
09/04759% 3050 — - — - -— -
1400 5000 , - - - 0,00 0 -— — ——
09704/59 5050 - - - - : - -—
1461 3060 - —— - 0,23 T —-— — —
09/ /60 5050 - - - - - —
5050 - - - 3.7 T - - -
08/29/61 3050 - - 0.00 D 0,00 0O - -

1600 5030 0,00 b - - 0.09 T 000 D - LT o



ta

MINDR ELEMENT ANALYSES OF &GROUND WATER
CONSTITUENTS IN MILLIGRAMS PER LITER

DATE  SARP DISCH  TEWP : BARIUM CHROM (aLL} coppPER LEAD MERCURY SILVER
TINE LAR DEPTH  EC o ARSENIC CADMIUM  CHROM (HEX) tRON MANGANESE  SELENIUN TINC REN
* % & ¥ & 2 ¢ % X * £ £ F ¥ & ¢ » £ * ¥ & % € 2 % 2 % 2 & 5 ¢ & » % * * & & ¢ & & * & B
F MORTH COAST MR
F-03 SMITH RIVER HU
F=0344A LOVER SNITH RIVER WA
F-03.a1 SNITH RIVER PLAIN HSA CONTINUED
16N/01W=-17K01 H
10729758 5050 -— - - - - —
1310 50%0 . - J— - 0.01 O - - -—
09718759 5050 - - -— - - —
1600 5000 — - - 0.04 T -— - —
16N/01N=17KI2 H
09/24780 5050 18,0C —— - — -— - -—
13435 5000 250 6.8 — -— - 1,400 D 0.070 0 -— -
16N/ 01V=18£0] W
08727/53 5056 53,0F - _— - - -_ -—
5000 - - - 2.3 T - —-— -—
12704737 5050 33.0F - - - - — -
5000 : - - - 0.05 T - - —
08/25/58 5050 53.0F. -— - - - — —
5600 - - - Ged3 T - — -—
09/2%/%8 3350 - - - - — —
1550 5050 -— - - 013 D -— - -—
16N/01¥~-19401 M
04/30/53 %030 -— - -— - -— -
5000 - - - 04 T - -— -—
16N/0)W=-20401 M
09/18/39 5050 - -— -— -— — -—
1645 5000 - - [ 0.09 T - . - —
16N/01U~23A02 H
04/30/%3 S0%0 - -— - -— -— -
5000 - - - 01 Y - - -—
12704757 5050 — - -— - -— -
5000 - - - 0,00 D - - -—
10/729/38 5050 — - - - — ——
1145 sos0 - - - 0. 0 - — -
99/ /606 5050 - —-— - -— - -
305G — -— - . 0,14 71 - — -
08/29/61 5050 ) - == 7 002 0 0,00 D — ' -

1500 5050 0.00 D - - 0.18 T 0,00 D - 0.0¢ 0
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NATE
TIKE
LI

t 761

04730753

12700757

10/29/38
1000

09/18/3%9
1620

11/29/60
1510

08/29/61
1530

0D8/10/77

05701733

12704157

10720759
A143

oo/ /eD
1610

SAHP
LAR

5050
3050

5050
5000

5050
5000

5050
5050

5050
5000

3030
5050

5050
3050

5000
3300

3050
5000

5050
5000

5050
5000

505G

DISCH TENP
REPTH EC PH
PR T T T B

16N/01W=-20A03 4

16N/01W-20801 H

LoN/01W=-20H0L H

iro
I6H/01¥~21M01 H

16N7010-26D01 H

5050 .

57.0F

13.5C

*

ARSENIC

*

0.00

0.00

.

0

HINOR ELEMENT AMALYSES NF

COKSTITUENTS IN MILLIGRANS PER LITER
AARIUN

[ ]

*

cADMIUN

*

Eorr oot

H

i

L]

*

CHROR CALL)
CHRON (MEX)

-

*

*

*

GROUND WATER

L]

COPPER
IRON
LI

Ca 04
0.05

Ouh

0,02

0.

C.08

070

0.00
0+ 59

1.40

-——

0.5

0s10

0.07

.22

*

- o

N

LEAD
MANGARESE
L I B

0.03 O
0,00 D
0.00 O
0.00 D

i

-

*

*

HERC
SELEN
*

1

H

URY
1un
»

L]

SELVER
rIng
* »

018

'y

M

*

*

REN
.
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BINOR ELEHENT AMALYSES DF GROUND WATER
CONSTITUENTS IN MILLIGRAMS PER LITER

NATE  Saup DISCH  TEMP AARTUN CHRON (ALL) COPPER LEAD HERCURY SILVER
TIHE LAR REPTH €C T ARSENIC CADKIUN CHRAK (HEX) IRON HAHGANESE SELENIUN ZINC
’ + L - L] * * * * ¢ @ * A [ ] L] . & & & 2 L I L] ¢ & @ * % ¢ & @ * » [ ] *« * [ ] * & a [ ] »
18N/0XV-26D01 H
09/04/58 3050 - - - -— g * -—
1630  s50%0 — —_ - 1,48 0 — — -—
08/30/61 %0%0 - - 0.0% 0,03 - -—
1850 3050 0.00 D — -— 0.08 T 0.00 © - 0.07
18N/01N=26H01 H . .
08/10/77 3000 15,.0¢ -— - - _— — -
5000 100 -~ - - C.00 D -~ -— -_—
10N/01V=-34N00 H
08710777 5000 13.0C -— -— T - - -— —
5000 250 -— - -— 000 0 - - -
IAR/01W~34M02 H
DR/11/58 5050 — -— -— - — —
5050 - - - 0. o — -— -—
09/03/59 5030 - - - — — -
1340 5000 -— - il 0. 00 '} —— - —
09/03759 S03¢ —— - -— - - —
1341 5000 — - - 0.02 v — — -
0%/ /60 3050 - -— .y - - —
5050 — - - 0,03 h - -~ -
09/30/61 %0%0 - - 0,00 O 0,02 -— -
14640 3050 000 D -— - 0. 02 T 0.00 D - 0.07 [
0A/10/77 5000 15.0¢ -— - - - — —
5000 230 - — -— 0.00 -— - -

18N/01M=3%R01 H

09713757 %050 - — —-_— -
5000 - - - 0.01 0 -

H
H

L6N/OLW=-20H02 »

94/30/53 5050 - — - - —
5000 — — - C.0 T - -_



9¢l

MINDR ELEMENT ANALYSES OF GPOUND WATER
CONSTITUENTS IN MILLIGRANS PER LITER

DATE SAMP DISCH TEMP ) AARIUN CHRONM CALL) COPPER LEAD MERCURY SILVER
TIng LAB DEPTH EC Py ARSENIC CADMIUN CHROM (HEX) IRDN MANGANESE SELENIUM TINC REN
0k & & & 2 & ¥ S ¥ 5 & ¥ % 5 5 T F & 2 ¥ * &k ¥ * F ¥ ¥ & £ 2 = ¥ ¥ £ 2 2 ¥ 5 & * ¥ & & @
F : NORTH COAST He
F-03 ' SHITH RIVER WU
F-03.A LOWER SMITH RIVER Ha .
F=03.41 SHITH RIVER PLAIN MSA CONTINUED

JTHZQLE=20P02 H

11706462 5050 — - - - - —
1700 5050 - - - 030 T htnd - —
11/06/62 5050 - - 002 D 0,02 0 - -
170L 5050 0.00 n — - 0. 00 D 0,00 [+ -— 019 ]
1TN/GLW=32M01 H
10729730 350350 — - -— — — -—
1250 5050 — — - 1.3 b ] — —— -
18N7014-05601 H
D6/11/758 3050 - - - — — —
5800 - - -— D02 D - -— -—
JON/O1V-1TRO1 H
107 /39 50350 - -— - - — -
5000 -_— - - 0.01 D - -— -—
10/ 139 5050 - - - - - -
000l 5000 - — - Vo8 T - - —
f 76} 5050 - - 0,05 D 0.03 b — —
5050 0.00 D - - 3.5 T 0. 00 D — 0.11 D
18N/01W=1TRD2 H
10/20/3%0 3030 - — —-— - - -
1530 5050 - - - 0. () - - —
D8/2T7/59 5050 — - - o —-— -
1500 5000 — - - 0423 O — — —
08727459 5050 - - — - — —
1501 5000 - -— - 206 T - - -—
/ /61 3050 - - T 0s05 D 0.02 D -— ——
5050 .00 /] - - 3.9 T 0.00 D b 0,00 0
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NINOR ELEMENT ANALYSES NF  CROUND WATER
CONSTITUENTS IN MILLIGRANS PER LITER

: - PPER LEAD HERCURY SILVER
DATE  SAwp 0ISCH  TENF AARIUN CHRON (ALL) co . sPLEQIUN 4 e
PTH PH ARSENIC capniun CHRON {MEX} IRON BANGANESE
l:HE. ‘I.A: n: to * EE B A A A R R I T T L I S A ¢ 4 4 2 s 4 & * 0
1IN/C1¥=00R0) M
07/14750 5030 - - - - - ——
1410 50%0 - - - 0.01 D - - -

17N/0%u=14C01 H
10729/58 5050

1500 3050 -— -— -— O D - - -—

08/14/59 5050 -— - - - -— —

3000 - - - 0,01 T - - b

DR714739 3450 _— - — - -— —

6955 5000 - _— - 0.00 O - — -—

09/15/60 3050 - - R — _— —

1300 34950 — - - 0,09 T — - -

7 761 5050 : — - 0,00 O 0.01 0 - -~
5050 0.00 O - - .03 T 0.00 O - 0.2 D

17H/01U-14C22 H

08/10/77 %000 140C - - - - -— -

5000 155 - - - 0.01 D - -— -—

0v/08/78 5050 b4eOF -— - .12 T 0.00 T - -
. 0930 %050 255 8.7 0.00 T - - 0.00 T 000 T - 0.7 T

1THIOLN-15EDL H

08/25/58 5050 - -— - -— -— —

1450 %050 - - - 0. o -— - —

09730759 5050 e -— - — - —

1500 5060 - - - 0.03 T - ’ - -

08/30/61 3050 - - 0.0 O 0.00 D - —
1800 30%0 0.00 D - - 0.04 T 0,00 0 -— 0,08, O
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HINOR ELEMENTY ANALYSES OF GROUND WATER :

CONSTITUENTS IN MILLIGRAMS PER LITER :
DATE . SaMP DISCH  TEwP RARTUN CHROM (ALL) COPPER LEAD -~ MERCURY SILVE®R

TINE LAR DEPTH EC PH ARSENIC CADMIUM CHROM (HEX) IRON MANGANESE ' SELENJUM ~TINC REM
.#\‘“*“ﬁ"t#““‘Si$¢¢’¢¢#“*‘_40¢#‘ttt#“t“#‘
F NORTH COAST HR -
F=03 SMITH RIVER HU ’
F=03,A LOWER SMITH RIVER HA
F-03,A1 » SMITH RIVER PLAIN HSA CONTINUED
16N/02V-13E01 H
087)0/77 %000 14.0C — —-— - - -— -
5000 400 -— -— -— -

- 0,02 O -
17N/01¥-02601 H ’

00/15/58 3050 -— - c— - -— -—
1510 5050 - - - 0,01 © - -— -
0R727/59 5050 - -— - - - —
1330 5000 - - - 0,00 D - - -
08127159 5050 - - ‘ - - - pr—
31331 5300 -— - - 0.68 T - - -
09/ 760 %050 - - - - - -—
o 5050 _ - - - 0el6 T - -— -
08/31/61 5050 - - 000 D 0s00 D - -
1655 5050 0.00 O -— - 0.02 T 0,00 0 - 0el2 O
 07T/11/68 5050 : 55.0F - -— 0,00 O 0,00 - -—
0930 5050 115 6.5 0.00 D - - 0,00 T 0.00 D -— 0.00 D
08/10/77 5000 12.5¢C - - - - - -—
‘5000 101 - - - 0.01 D S == -
17N/01¥-03E0) H
. 5000 210 - - - 0,02 D - -— -—
.  1TH/01¥-04J01 M )
08710777 5000 13.0¢C - - - - — -
5000 260 -— - - 0.06 D - - -—
09724780 3050 16.0C . - - - —-— -—
.. 1233 5000 35 7.3 - - _ - 0.010 O 0,008 0 - -
, 17%/01u~00A01 H R
09703759 %0%0 -— - - ) — - -—
1300. 5000 - - - - 0.00 D - - -
09703759 5050 - - - T e — -
09714760 5050 ' - - - - — -
1530 5050 -— - - 1.0 » T - - .
08/30/61 %050 - - 0.00 O 0,00 0 == ’ -—
- T 0.00 D —— 0.06 D

1620 5050 0.00 O

hntad 0.02
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University of Californiu
Cooperative Extension
January 15, 1975

WATER QUALITY
Guidelines for Interpretation of
Water Quality for Agriculture

{UC-Committee of Consultants)

Guidelines were originally distributed to Cooperative Extension
staff in December 1973. Suggestions for necded changes, additions,

and corrections have been made as received, The present "guidelines"
are revised to January 15, 1975 and include -

1. Guidelines for Interpretation of Quality of Water for Irrigation.
2. Assumptions and Comments on "Guidelines".
3. Crop Tolerance and Leaching Requirement Tables - Field Crops.

4. " " " Son " " --Vegetable Crops.
5. " " " " " - Fruit Crops
6. " " " " " - Forage Crops

7. Example - Use of Crop Tolerance Tables.
8. Boron in Irrigation Waters.

9. Tolerance of Ornamental Shrubs and Ground Covers to Salinity
in Irrigation Water.

10. Recommended Maximum Concentrations of Trace Elemeants in
Irrigation Waters.

11, Guide to Use of Saline Waters for Livestock and Poultry.

12. Guidelines To Levels of Toxic Substances in Drinking Water
For Livestock.

13. Tables for Calculating pHc Values of Waters.

Robert S. Ayefs Roy L. Branson
Extension Soil and Extension Soil and
Water Specialist Water Specialist
UC-Davis UC-Riverside
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Guidelines for Interpregation of Quality of Water for Irrigation

Interpretations are based on possible effects of constituents on

crops and/or soils, Guidelines are flexible and should be modified when
warranted by local experience or special conditions of crop, soil, and method

of irrigation,

TABLE A~1
PROBLEM AND RELATED CONSTITUENT WATER QUALITY GUIDELINES
1/ No Increasing Severe
Salinity- Problem _Problems Problems
Ecw of irrigation water, in millimhos/cm <0.75 0.75-3.0 >3.0
Permeability
EC of %Frigacion water, in mmho/cm >0.5 <0.5 <0.2
ady. SARZ: <6.0 6.0-9.0  >9.0
Specific Ion Toxicityél
from ROOT absorption
Sodium (evaluate by adj.SAR) <3 3.0-9.0 59.0
Chloride (me/L) <4 4.0-10 >10
{mg/L or ppm) <142 142-355 >355
Boron (mg/L or ppm) <0.5 0.5-2.0 2,0-10,0
from FOLLAR absorptionﬁ/ (sprinklers)
Sodium (me/L) <3.0 >3,0 -
(mg/L or ppm) <69 >89 -—
Chloride (me/L) ‘ <3.0 >3.0 -
(mg/L or ppm) <106 >106 -
Miacellanaousél
W, N, B8/L
NOA-N] or for sensitive crops <5 530 >30
ucg (me/L) '
q (me <1.5 1.5-8.5 >8.5
(mg /L (only with overhead sprinklers) <90 90-520 520
or
pem)
pH normal range = 6.5-8,4 -

12



v

Assumes water for crop plus needed water for leaching requirement (LR) will
be applied. Crops vary in tolerance to salinity. Refer to tables for crop
tolerance and LR, (mmho/cmX640 = approximate total dissolved solids (TDS)
in mg/L or ppm; wmhoX1000 = micromhos)

adj.SAR (Adjusted Sodium Adsorption Ratio) is calculated from a modified
equation developed by U. S, Salinity Laboratory to include added effects of

precipitation or dissolution of calcium in soils and related to 003 + HCO3
concentrations,

To evaluate sodium (parmeability) hazard:

Ha ft + (8.4 pic)]
La + Mg
2
plc is a calculated value based on total cations. Ca + Mg, and CO +ICO,.
Calculating and reporting will be done by reporting laboratory.

NOTE: Na, CA+H3.-C03+HCO3 should be in me/L.

Permeability problems, related to low LC or high adi.SAR of water, can be
reduced if necessary by adding gypsum. Usual application rate per acre-
foot of applied water is from 200 to about 1,000 lbs. (234 lbs of 100%
gypsum added to 1 acre-foot of water will supply 1 me/L of calcium and
raise the Eqw about 0,1 mmho.) In many cases a soil application may be

needed.

3/ M¥ost tree crops and woody orunamentals are sensitive to sodfum and chloride
(use values shown). Most annual crops are not sensitive (use salinity
tolerance tables). For boron sensitivity, refer to horon tolerance tables,

4/ Leaf areas wet by sprinklers (rotating heads) may show a leaf burn due to
sodium or chlovide absorption under low humidity, high-evaporation conditioms.
(Evaporation increases ion concentration in water films on leaves between
rotations of sprinkier heads.)

5/ Excess N may affect praduction or quality of certain crops, e.g. sugar beeta,
citrus, avocados, apricots, grapes, etc. (1 mg/t, NO-N = 2,72 1bs,
N/acre-foot of applied water.) HCO., with overhead spfinkler irrigation may
cause a white carbonate deposit to “form om fruit and leaves.

Equiv.

Symbol Name Symbol Name We,

Eqw Electrical Conductivity of water Na Sodium 23.00

mmho/cm  millimho per centimeter Ca Calcium 20.04

< less than Mg Magnesium 12,16

> more than C0q Carbonate 30,00

mg/L - milligrams per liter HCO3 Bicarbonate 61.00

ppm parts per million N03—N Nitrate-nitrogen 14,00

LR Leaching Requirement (41 Chloride 35.45

me/L milliequivalents per liter

DS Total Dissolved Solids 17.1 ppm = 1 grain per gallon
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Assumptions and Comments on Guidelines for Interpretation of Quality of

Water for Irrigation Developed by University of Califormia Committee of
Consul tants

1. These "guidelines" are flexible and intended for use in estimating the
potential hazards to crop production associated with long-term use of
the particular water being evaluated. Guidelines should be modified
when warranted by local experience and special conditions of ecrop, seoil,
method of irrigation, or level of soil-water-crop management. Changes
of 10 to 20 percent above or below an indicated guideline value may
have little significance if considered in proper perspectivg along with

all other variables that enter into a yield of crop.

2. It is assumed that the water will be used under average conditions-~
soil texture, internal drainage, total water use, climate, and salt
tolerance of crop. Large deviations from the average might make it
unsafe to use water which ﬁnder average conditions would be good, or
might make it safe to use water, which under average conditions would

be of doubtful quality.

3. The divisions into "No problem--Increasing Problem-—Severe Problem" is
more-or-less arbitrary, as well as carefully controlled greenhouse and
small plot research conducted by various researchers over the past
40 years or more. Guldelines of one sort or another have been proposed
by U, S. Ceological Survey, University of California, U. S. Salinity
Laboratory, and many others starting as early as 1911. As new research
and observations have developed additional information for assessing

water quality; guidelines have been modified.

4, These guidelines apply to surface irrigation methods such as furrow,
flood, basin, sprinklers, or any other which applies water on an "as—

needed" basis and which allows for an extended dry-down period between
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3.

irrigations during which the crop uses up a considerable portion of the

avallable stored water.

The guidelines incorporate some of the newer concepts in gsoil=-plant~
water relatlonships as recently developed at U. S. Salinity Laboratory.
Uptake of water occurs mostly from the upper two-thirds of the rooting
depth of crops (the “more-active" part of the root zome). Each irriga-
tion normally will leach this upper soil area and maintain it at rela-
tively low salinity. Salts applied in the irrigation water under reason~
able irrigation ménagemeht concentrate in the soll water in this active
root zone to ;bout three times the concentration of the applied irrigation
water and the salini;y of this root area is representative of the
salinity levels to which the planﬁ responds., The salinity of the lower
roo£ zone is of less importance as long as plants are reasomably well

supplied with moisture in the upper, more active, root zone,

These guidelines represent the 1974 consensus of the UC Committee of
Consultants. It is recognized they are nct perfect and it is expected
they will be modified from time to time as further knowledge and experi-

ence dictate,
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TABLE F-2
RECOMMENDED MAXIMUM CONCENTRATIONS OF

R N A e e et e

TRACE ELEMENTS IN IRRIGATION WATERS 1/

For Waters Used For Use Up to 20 Years
Continuocusly on on Fine Textured Soils
All Soil of pH 6.0 to 8.3
Element mg/1 mg/l
Aluminum 5.0 20.0
Arsenie 0.10 2.0
Beryllium 0.10 ~0.50
Boron 0.75 2.0
Cadmium 0.010 0.050
Chromium | .10 1.0
Cobalt .050 5.0
Copper 0.20 5.0
Fluoride 1.0 15.0
Iron 5.0 20.0
Lead _ 5.0 10.0
Lithium 2.5% 2.5%
Manganese 0.20 10.0
Molybdenum 0.010 0.050%/
Nickel 0.20 2.0
Selenium 0.020 0.020
Vanadium 0.10 1.0
Zinc 2.0 ’ 10.0

1/ These levels will normally not adversely affect plants or soils.
No data available for mercury, silver, tim, titanium, tungsten,

2/ Recommended maximum concentration for irrigating citrus is 0.075 mg/l.

3/ For only acid fine-textured soils or acid soils with relatively high
{ron oxide contents.

Source: Above data based on Envirommental STudies Board, Nat. Acad. of
Sci., Nat. Acad. of Eng. "Water Quality Criteria 1972" (U. S. Gov't.
Print. Off., Washington, D. C. 20402), p. 339.
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TABLE F-3

GUIDE TO THE USE OF SALINE WATERS

FOR LIVESTOCK AND POULTRY 1/

Total Soluble Salt

Content of Waters (mg/1)

Lesa than 1,000 mg/l
(EC less than 1.5) 2/

1,000-2,999
(EC = 1.5-5)

3,000-4,999
(EC = 5-8)

5,000~6,999
(EC = 8-11)

7,000-10,000
(EC = 11-16)

Over 10,000
(EC over 16)

Relatively low level of salinity. Excellent
for all classes of livestock and poultry.

Very satisfactory for all classes of livestock
and poultry. May cause temporary and mild
diarrhea in livestock not accustomed to them
or watery droppings in poultry.

Satisfactory for livestock, but may cause
temporary diarrhea or be refused at first by
animals not accustomed to them. Poor waters
for poultry, often causing water feces,
increased mortality and decreased growth,
egpecially in turkeys.

Can be used with reasonable safety for dairy
and beef cattle, for sheep, swine, and horses.
Avoid use for pregnant or lactating animals.
Not acceptable for poultry.

Unfit for pocultry and probably for swine.
Considerable risk in using for pregnant or
lactating cows, horses, or sheep, or for the
young of these species. In general, use should
be avoided although older ruminants, horses,
poultry, and swine may subsist on them under
certain conditions.

Risks with these highly saline waters are so
great that they cannot be recommended for use
under any conditions.

1/ Environmental Studies Board, Nat. Acad. of Sci, Nat. Acad. of Eng. -
"Water Quality Criteria 1972" (U. S. Gov't. Print. Off., Washington,

D, C. 20402), p. 308.

2/ EC values shown are reported as mtho/cm and are only approximations
based on rough conversion of given mg/l to EC by mg/l + 640 = EC.
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TABLE F-4

GUIDELINES 7O LEVELS OF TOXIC
SUBSTANCES IN DRINKING WATER FOR LIVESTOCK 1/

Constituent Upper Limit
Aluminum (Al) 5 mg/l
Argsenic (As) 0.2 mg/l
Beryllium (Be) No data
Boron (B) 5,0 mg/l
Cadmium (Cd) _ .05 mg/l
Chromium {Cr) - 1.0 mg/1
Cobalt (Co) i 1.0 mg/l
Copper (Cu) 0.5 mg/l
Fluoride (F) 2.0 mg/}
Iron (Fe) No data
Lead (Pb) 0.1 mg/1 2/
Manganese (Mn) No data
Mercury (Hg) .01 mg/1
Molybdenun (Mo) 0.5 mg/l
Nitrate + Nitrite (N03—N+N02-N) 100 mg/1
Nitrite (NOZ-N) 10 mg/1
Selenium (Se) " 0,05 mg/l
Vanadium (Va) 0.10 mg/1
Zine (Zn) 25 mg/l
Total Dissclved (TDS) Solids 10,000 mg/1 ¥/

1/ Based primarily on Environmental Studies Board, Nat. Acad, of
Sci,, Nat. Acad. of Eng., "Water Quality Criteria 1972"
(U. S. Gov't. Print. Off., Washington, D. C. 20402), p. 309-317.

2/ Lead is accumulative and problems may begin at threshold value =
0.05 mg/l.

3/ See "Guide to Use of Saline Waters for Livestock and Poultry",
included as separate "Guide",
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